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HYDRAULIC LIFT BEIDGE. 

A short distance from the screw lift bridge which we il- 
lustrated in our issue of October 20, 1883, is the bridge 
shown in the accompanying engraving. It was built by the 
New York, West Sliore, and Buffalo Railway, and spans the 
Oswego Canal at Salina Street, Syracuse, IS". Y. Its con- 
struction was made necessary, as the line of the raih'oad 
changed the grade of the street. 

In order to allow canal boats to pass, the floor of the 
bridge is lifted a distance of 9 feet, thereby increasing the 
head room just tljat much. The method of accomplishing 
this is simple in all its details, economical in worliing, ef- 
fective in operation, and most decidedly novel. The floor 



system is nearly balanced by counterweights, the connecting 
ropes passing over pulleys placed in the superstructure. 
The power required to lift the floor is obtained from a cy- 
linder, the piston of which is moved by water admitted 
from the city mains. The structure may be defined as a 
bridge elevated upon four end posts, and carrying a floor 
system which is moved vertically up and down in order to 
accommodate travel. 

The bridge is 85 feet long, 38 feet 6 inches wide, and is 
placed at an angle to the canal of 33)^ degrees. Two lat- 
ticed trusses having inclined end posts are supported upon 
four latticed columns, one at each corner of the structure, 
and are connected together as shown in the engraving. Be- 



tween the bottom chords of the superstructure is placed the 
water engine, with its axis perpendular to the center line of 
the bridge. The cylinder is 33 inches in diameter, the stroke 
is 6}4 f<i6t; the ports are 2}4 by 11 inches, exhaust port 4 
by 11 inches. On each end of the piston rod, which is 4J^ 
inches in diameter, is a rack 8 inches wide, with 3 inch 
pitch. 

Each of these racks engages with a pinion on a shaft 5 
inches in diameter running parallel with the lower chords. 
The pinions are 24 inches in diameter, pitch 3 inches. At 
intervals on this shaft are pinions 39 inches in diameter, 2J^ 
inch pitch, which engage with vertical racks working in 
bearings attached to the sides of the structure. To the up- 
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per ends of these racks are attached suspender rods 1^ 
inches in diameter; and to those are secured steel ropes % of 
an inch in diameter, which pass over pulleys placed on tbe 
top chords. These pulleys are 42 inches in diameter, and 
are mounted on 3 inch shafts. To the inner ends of the 
ropes are attached long buckets which carry weights nearly 
sufficient to balance the floor, which is a plate girder sys- 
tem. The valve is an ordinary D valve, and the valve rod 
is so connected that it can be shifted from the ground. The 
inlet is connected with the city water mains, and although 
the pipe is throttled — the authorities being fearful of an ex- 
cessive use of water to lift the bridge — the bridge can be 
raised in 15 seconds. A shoulder on the suspender rod rests 
on the lower chord of the overhead truss; this rod carries 
the dead load, the rope running over the sheaves carrying 
the live load. When the floor is down, its ends rest upon 
stone abutments. 

Water being admitted to the cylinder, the piston is moved, 
the water pressure being amply sufficient to lift the unbal- 
anced weight of the floor. The racks upon tbe ends of the 
piston rod, engaging with the upper side of one pinion, and 
the lower side of tbe other, move tbe pinions in opposite di- 
rections. The pinions upon the longitudinal shafts move all 
the vertical racks up, since the racks are so placed that the 
teeth of those in one row face those in the other. The ar- 
rangement of these parts is plainly shown in the sectional 
view. Thus the bridge is raised, the motion being regular 
and easy, the counter weights descending at the same time. 
To lower tbe bridge the water is turned off, and the valve 
shifted so as to allow the water in the cylinder to gradually 
escape, the extra weight of the floor being just enough to 
easily accomplish the descent. Each raising only requires 
a quantity of water equal to the capacity of the cylinder. 

The machinery has been in operation for some time and 
has been found reliable in every instance, showing no wear 
and costing but little for attendance. It was manufactured 
at the Delamater Iron Works, this city. 

^ < • » » . 

Ne\ir Oil IVorks on the Pacific. 

To supply the western markets, tbe Pacific Steam Whal- 
ing Company has erected the Arctic Oil Works at Potrero, 
California, on a scale which renders them tbe finest works 
of the kind in the United States. Engineering says: The 
structure is of Ransome artificial stone. The main building 
is 150 ft. long, 40 feet wide, and three stories in height, with 
three wings, two 26 ft. by 26 ft., and two stories high, and 
the third 26 ft. by 16 ft. The great size of the building and 
the massive style of arcitecture give it an imposing although 
somewhat gloomy appearance. Besides the structure already 
mentioned there is a coopers' shop 24 ft. by 30 ft., two stories 
high, and sheds 155 ft. by 60 ft. for storing full casks. On 
the premises there are six enormous tanks, each with a 
capacity of 64,000 gallons, into which tbe crude oil will be 
discharged from the whalers. The process of refining is an 
elaborate one, and requires considerable time and skill. Piom 
tbe storage tanks the oil is carried through pipes to tbe main 
building, where it is run into tanks of 100 barrels capacity, 
and boiled; from there it is drawn so into pits — of which 
there are eight — each of 100 barrels capacity, where it is 
frozen by ice. When sperm oil is being treated, after freez- 
ing it is placed in bags and put under hydraulic presses, where 
it is subjected to great pressure. Tbe first running from the 
press is called winter oil. The stearine or spermaceti re- 
maining in tbe bags is again pressed, but the temperature is 
raised to 50 deg. The oil from this second pressing is called 
spring oil. The residue still remaining in the bags goes 
through a refining process, and is then taken to a hot room, 
at 85 deg., where it is again pressed. After this it is again 
refined and produces the spermaceti of commerce, or is ready 
to be manufactured into candles. The oil, as it comes from 
the presses, is put into vats under the roof, which is of glass, 
where it receives a sun bath, and is ready for the barrel and 
the market, under the name of natural winter and spring 
oil, as the case may be. Or else it is run into large bleach- 
ing tanks before being sunned, and then is marketed as 
winter or spring bleached oil. The manipulation of whale 
and fish oil differs in some respect from the treatment of 
sperm, but the process is in the main similar. The capacity 
of the new works is 150 barrels of refined oil per day, and 
this output can, with little expense, be increased to 250 bar- 
rels per day. The contractor for the building was Mr. 
Ernest L. Ransome, who furnished all the stonework, 
foundations, wail, etc. ; Mr. S. H. Kent Was the contractor for 
the woodwork; the Union Iron Works built the machinery, 
and Mr. D. E. Melliss was the constructing engineer; the 
whole being under the superintendence of the future manag- 
er, Mr. F. A. Booth, of New Bedford. 

. t^ < t » ^ 

A Wild Cat Cannon Shot. 

The New York, West Shore, and Buffalo Railway is 
equipped for eleven miles near West Point with electric 
block signals. Great precautions and large expense were 
incurred in order to pass West Point without interfering 
with the facilities for artillery practice, which was so far 
accomplished that nothing but a wild shot can touch the 
track or a train upon the track. A wild shot was fired, 
however, a few days since, and a 400 pound shot struck one 
of the 67 pound rails. The long angle fish plates broke, and 
the rail was forced out in the middle into a U form. Dan- 
ger signals were immediately set in both directions by elec- 
tric apparatus, which, if a train had been approaching within 
a little distance, would doubtless have prevented a serious 
accident. 
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CONTBACTION OF STEEL. 

The hardening of cast steel, of the usual grades employed 
for tool purposes, generally contracts it. This quality in 
cast steel is frequently employed to reduce to exact size ar- 
ticles that must be hardened for their purpose. A machinist 
recently stated a rather unusual experience, that of rehard- 
ening six times a plug gauge in order to reduce it to size. 
At each hardening the steel was subjected to a close mea- 
surement test, and the successive contractions could be mea- 
sured until the oversized gauge had been reduced to a size 
that required only the ordinary after-polishing. This 
quality of cast steel (contraction in hardening) is one that is 
generally accepted as belonging to the metal; but there are 
instances where expansion rather than contraction is to be 
expected from repeated heatings, hardenings, and anneal- 
ings. So much difference, which is almost diametrical, is 
due largely, if not mainly, to the difference in the steel itself 
rather than to uneven heating and hardening. 

Half of the published notices of the management of steel, 
whether common or unique, are given without the proper 
elements on which to form an opinion as to the behavior of 
steel under heat and in the bath. If workers of steel- 
cast steel, tool steel— would record their failure experi- 
ments as well as their successful experiments, we should 
sooner arrive at some reasonable way of treating steel, 
and the manufacturers would believe that the cast- 
ing of steel was different from the casting of iron, and 
that its after-working required care enough to insure even 
and general results. But as it is, the steel market, as to 
quality of material, is about as unlucky and unreliable a 
test of the value of goods received as is the stock market. 
Not only every brand of steel must be judged by its own 
test, but almost every separate bar must be worked without 
reference to other bars from the same lot. Instances are 
not wanting in which steel from the same invoice behaved 
in ways exactly opposite in this matter of contraction by 
hardening. A recent case showed a plug tap and a reamer 
made from the same bar, both of which expanded in hard- 
ening. It was supposed that the interior of the bar might 
have been porous, but on breaking the tap and reamer, 
the steel appeared to be sound clear through. In this in- 
stance even heating and uniform hardening was to be pre- 
sumed, as the specimens of this queer behavior were from 
a large lot of similar tools passing through the various 
processes in the same batch. 



CUTTING LEADING SCBEWS. 

Under the head " Curiosities of Screw Cutting,'* ia The 
Scientific American of June 21, 1884, were two ex- 
amples of defective leading screws for lathes, showing how 
they varied in aggregate number of threads in the total 
length, sufficiently, by cumulative errors in reproduction, 
to change the radical pitch of the thread. Errors of this 
nature are so common that a fractional thread has been 
reproduced from a leading screw that came from one be- 
lieved to be of a regular pitch, and this in only three re- 
moves. But there was no allusion in that article lo another 
serious error in the leading lathe screws and the elevating 
planer head screws, as they are usually produced on the 
lathe. This error is that of a defective thread, known to 
machinists, when largely developed, as a ** drunken thread.'* 
A thread of this character is not a true spiral or helix, but 
twines about its core on a varying incline, sometimes — for 
a part of its revolution — moving at right angles to the core 
of the screw instead of on the incline demanded by the de- 
termined pitch of the thread. 

On such a drunken thread a nut will not present a face 
perpendicular to the screw in all parts of its revolution, 
but at one point its face, if extended by a line across it, 
would show a dip below the horizontal, and at another 
point would show a projection above the horizontal. A 
**set-up"nut on such a screw must spring the bolt into 
line with its face, or strip the thread. Of course, such work 
is unmechanical and imperfect. 

This sort of variation from truth in leading screws is 
probably very common, although not frequently noticed; 
recent exact tests have shown it to be a fault more general 
than that of unequal total length of thread to accord with 
the pitch. Its cause is largely the result of lack of homo- 
geneousness in the material of the screw, while that of the 
defective length of thread, or number of threads, may be 
due, to a considerable extent, to varying temperature of the 
screw in the process of cutting. 

A portion of " the reason why" is probably the yielding 
character of the lathe on which the work is performed. The 
tool carriage of the ordinary screw cutting lathe is anything 
but firm and solid. It is composed of two large pieces, one 
to slide on the ways of the lathe bed, and the other to slide 
transversely on it, while the tool post is another element of 
unstableness. Added to this rattletrap construction is the 
fact that the propelling force of the tool carriage, the screw, 
is situated usually at one end of the carriage and below it, 
compelling the overcoming of a vertical and a horizontal lev- 
erage combined. This improper construction is so unme- 
chanical that it has been rejected in the building of so crude 
a machine as the steam engine (crude in its results as com- 
pared with those demanded from the lathe), and engines 
now must have the piston rod, the pitman, and center of 
crank shaft in line. Such simple principles should govern 
the construction of the screw cutting lathe; the propelling 
screw should be as nearly in a line, horizontally and verti- 
cally, with the tool carriage as is possible in construction, 
so that there shall be no invitation to **give" at a hard 
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place in the work, and no possibility of "winking" of the 
tool. As the screw cutting lathe is made now, it is a lathe 
of convenience, and is as well adapted to turning, drilling, 
and boring as to screw cutting. This should be abandoned 
for the method of building screw cutting lathes for that pur- 
pose alone. As they are now generally built, they are 
scarcely more accurate in the reproduction of threads than 
the old-fashioned hand lathe and the hand chaser. 

A move has been made in the right direction for improve- 
ment in this department of mechanics in the construction 
of a lathe that avoids the faults of the ordinary screw cut- 
ting lathe and combines the requirements for an exact tool. 
The principle appears to be correct, and future improve- 
ments will probably be confined to those of details. 

Instruction of Deaf Mutes* 

A convention for considering methods of teaching articu- 
lation to the deaf was held in New York, June 25 to 28. 
More than 200 delegates were present, representing 38 
schools. There were in the United States at the last census 
about 35,000 deaf mutes; there are 58 schools for their in- 
struction, and 7,000 are being educated at public expense. 
The leading systems of instruction are the French method 
of signs and the German one of teaching speech and lip 
reading. The York institution was the first here to intro- 
duce the oral method as practiced in Germany, and thirteen 
schools have been recently established in which this method 
prevails, while nearly all the old schools now have special 
classes in articulation and lip reading. 

Prof. A. Graham Bell presided at the convention, and 
Principal Greenberger of the New York Institution, gave an 
exhibition of reading spoken words from the lips with a 
class of a dozen boys and girls. The pupils were able to 
understand all words spoken to them, and even to repeat 
them. Dr. Gallaudet, President of the National Deaf Mute 
College in Washington, D. C, said oral instruction had been 
carried on there for five or six years. One pupil, who came 
to that institution six years ago, had no speech whatever, 
and they were obliged to teach him the simplest elements. 
At the end of four years and a half he spoke very well, and 
read from the lips of his friends, and even of strangers. One 
and a half years ago it was ascertained that he possessed a 
degree of hearing that it was decided to experiment with. 
He then heard loud noises, but knew [nothing of articulate 
sounds. His teacher made use of the speaking tube and 
very little use of the audiphone. Through their means the 
boy began to recognize articulate sounds, and his hearing 
developed until, within the last few months, he had been 
able to undersand conversation through a tube such as is 
used by persons who are not considered very deaf. 

Such cases give encouragement to the belief that many 
who have heretofore been considered incurably deaf may 
yet have the dormant power, under proper treatment, of 
recovering sufficient hearing faculty to be practically useful. 
Prof. Clark of the Washington Heights Institution, N. Y., 
said that experiments made there showed that less than 25 
per cent of the pupils were totally deaf, and of these a large 
majority were those who had lost their hearing by disease. 

The convention was one of the most interesting in its pro- 
ceedings as well as one of the largest ever held, and it is 
hoped that it will have good results in promoting the 
establishment of a training school for teachers of the deaf, 
with a curriculum to include the anatomy and physiology 
of the organs of speech and hearing; vocal gymnastics, 
speech reading, the elementary laws of sound, the methods 
of testing and developing latent hearing, English orthogra- 
phy and orthoepy in their special relations to the deaf, and 
the art of imparting a knowledge of articulate speech to the 
deaf and semi-deaf. 

^4 » >» 

A Flame of Oas Eiglity Feet High. 

A measurement of the flame from the new gas well on the 
Westinghouse property has been made, and it is found to be 
eighty feet in height. It varies, however, with the con- 
dition of the atmosphere. The gas escapes from a six inch 
pipe seventy-five feet high, so that the top of the jet when 
the engineer brought his instrument to bear on it was 155 
feet from the surface. A still, clear night makes every dif- 
ference in the volume of the blaze. 

The successful finding of gas at Pittsburg has stimulated 
other establishments to try and supply themselves with this 
valuable fuel. Two firms have already begun the drilling 
of wells, and four others will begin operations in a day or 
two. 

At the Pennsylvania Tube Works the use of coal has been 
discontinued altogether. The workmen find the new fuel 
superior in its application to the manufacture of wrought 
iron tubes, and the cost is about half the old expense for 
coal and coke. 



The Tliermometer as a Pressure Gauge. 

In view of the occasional unreliability of steam pressure 
gauges for boilers, Sig. G. Clodig proposes to use thermo- 
meters to replace or accompany them, in order that the re- 
cord of temperature may serve as a check upon the record 
of pressure. The thermometer for this purpose would have 
a reservoir of iron for the mercury, which would be con- 
veniently inserted through the boiler shell, so as to be in 
contact with the water. The tube, so far as it is contained 
in the boiler, would also be of iron, while its indicating pro- 
longation outside would be of glass. The temperature of 
the water, by the usual law, would indicate the pressure of 
the vapor. 



Foundations in <|,ulc]£sancl. 

Mr. T. P. Hosegood, of the College of Practical Engi 
neering, London, writes as follows to Engineering: Mr. 
MacAlpine, the eminent American civil engineer, wheu 
last in this country addressed the pupils of this college in 
explanation of some of the expedients adopted by him in bis 
prolonged and extensive practice. One of these was a mode 
employed at Albany in the preparation of the foundation for 
the capitol. The ground on which the structure is built 
consists of a rather soft blue clay, which suffers considerable 
compression from any heavy weight placed upon it; to ob- 
viate any disturbance from this cause, Mr. MacAlpine first 
proposed to bore holes at equal distances in the clay, and to 
fill them up with sand, forming thereby sand piles, which 
were practically incompressible; but on further considera- 
tion it appeared to him that these piles might be dispensed 
with by taking the precaution to make the area of the 
foundation for every wall in the structure strictly propor- 
tionate to the weight which such foundations would have to 
sustain, so that the pressure per square inch of the founda- 
tions would be equal in every part; in such a case it was 
clear that though the building would sink somewhat, it 
would all sink equally, and so no damage would be done by 
the unequal settlement of the parts. This was the plan that 
was practically carried out, and it has been found to be in 
all respects successful. 

A still more difficult problem than this, however, is how 
to place a heavy structure on a quicksand which swallows 
up everything. It is well known that the beds of Ganges 
and various other rivers in India are composed of quicksand, 
and the question arose in the construction of the East India 
Railway in what way a bridge could be carried across such 
a river, the bed of which is three miles wide. 

The principal of this college, who was at the time one of 
the engineers of the railway, proposed a plan for the ac- 
complishment of this object, which it may be useful to de- 
scribe as a guide to others in similar cases. 

The river, though 40 feet deep during the periodical 
floods, dwindles to a small and shallow stream at other times 
of the year. The greater part of the bed is at such times 
dry, and the small stream of water which remains in the dry 
season can easily be diverted. It was proposed to run a row 
of sheet piling of small depth and thickness across the river 
during the dry season, and another similar row 40 feet to 50 
feet higher up the river, forming a belt, say 50 feet wide 
from side to side, on which belt the bridge was to be built. 
Perforated pipes were to be forced at short intervals into the. 
quicksand, say to a depth of 30 feet or 40 feet, and through 
these pipes a solution of green vitriol was to be forced, which 
would convert the whole mass of quicksand to this depth 
into rock. There was a hill of green vitriol or iron barytes 
near at hand which could have been easily utilized for this 
purpose. 

It appears to b(j a valuable suggestion, though so far little 
acted upon, to turn intractable soils into rock by the injec- 
tion of an agglutination fluid, when the difficulty cannot 
otherwise be dealt with without great expense. Natural 
sandstones are thus formed by the infiltration of fiuids con- 
taining either iron or lime, and probably a union of these 
substances would be preferable (as in Payne's process for 
preserving timber) to the use of either ingredients separately. 
The different fiuids, however, in such case should be intro- 
duced through separate pipes, as if sent through the same 
pipes the opening would be promptly closed by the forma- 
tion of sulphate of lime or gypsum. 

^ i • \ ^ 

Tlie lialande Primary Battery. 

A considerable amount of attention has recently been di- 
rected to the Lalande-Chaperon-Spence primary battery, by 
means of which it is claimed that a current of elecftricity 
can be generated and used either for lighting or for driving 
machinery, and that certain of the elements which produce 
the current become converted during the time they are 
doing their work into a substance of greater value than 
before the battery was started. In other words, we have a 
battery which not only produces a good electric light, but 
puts money in our purses after it has done so. We have 
heard of such batteries before, and we have seen some, but 
the truth of the remarkable statements made respecting 
them has never before been so nearly and so clearly de- 
monstrated as in the present instance. It of course remains 
for time to show whether the battery will prove commer- 
cially as well as scientifically successful ; but as far as we 
have seen and heard, we cannot refuse to accept the favor- 
able statements made respecting it. The battery is at pre- 
sent somewhat large, but this, we are told, can and will be 
remedied in future examples. That which we recently in- 
spected at the office of Mr. Hugh A. Fergusson, of 31 Lom- 
bard Street, London, is composed of forty-eight cells, each 
1 foot square, and giving a current of from 15 to 30 am- 
peres, with the somewhat low electromotive force of 94 
volt. The battery itself is capable of maintaining fifteen 
glow lamps of 10 candle-power each, or of driving a small 
motor. Each cell of this battery consists of an iron tray, 
on the bottom of which is placed the depolarizing agent, 
which is oxide of copper. Just above this and supported 
at each corner is a plate of zinc, the cell being filled with a 
solution of caustic soda. Under ordinary circumstances, 
and when the circuit is open, no action takes place between 
these elements; but on the circuit being completed the work 
of decomposition commences. The oxygen of the oxide of 
copper combines with the zinc, and forms oxide of zinc, 
metallic copper being left behind. When the battery is 



exhausted the zinc is recovered from the liquor in the form 

of an oxide, and this is stated to be 56Ji per cent more valu- 

^ able than the metallic zinc, and is used for making paint 

and for other industrial purposes. This remarkable increas(i 

in value is said to be obtained by reason of the metal having 

gained 25 per cent in weight by its absorption of oxygen, 

and the oxide being also 25 per cent more valuable than 

the metal, weight for weight, thus giving a total increase in 

value of 56J^ per cent as stated. The oxide of copper is 

revivified, and can be used over and over again. The claims 

mainly advanced for this battery are, that it is absolutely 

constant so long as the elements in it are kept in a state of 

efficiency; that the action upon the zinc is very gradual; 

that while the light is not being used there is no waste 

going on; and that no noxious smell is given off, as is the 

case when acids are used. This latter point was clearly 

demonstrated upon the occasion of our visit, as was also the 

ability of the battery to give an excellent and steady light. 

A series of nine Woodhouse & Kawson glow lamps, each of 

10 candle-power, were used in circuit. An Ayrton & 

Perry's motor was driven by the current, and showed the 

battery to be capable of doing good work in this respect. — 

Iron. 

. m t • t ^ 

Rapid Assaying, 

In the Assay Office it is a common thing to melt up for- 
eign coin and assay it, preparatory to having it coined into 
United States money. The amount required to be assayed 
varies with the course of trade ; when foreign gold flows in 
rapidly, the office is very busy. During the past four years 
the New York office has assayed about $300,000,000 of for- 
eign coin. 

Recently half a million dollars' worth of Spanish doub- 
loons were treated in a day. The process is somewhat com- 
plicated. First the coins are weighed in the receiving 
room, and then they are sent to the melting room, where 
they are melted, cast into bars, and what are called slips are 
taken. These are small thin pieces of the metal, which are 
used to test the quality. The sample is rolled and ham- 
mered into a thin ribbon and stamped with the number of 
the deposit which it represents, when it is assayed to deter- 
mine the proportion of gold, silver, and base metal. Hav- 
ing a portion of pure lead added to it, it is placed in the 
cupelling furnace, in which the lead quickly oxidizes by 
absorbing oxygen from the heated air that passes continually 
over the surface; this oxide carries away with it all the base 
metals which may be originally combined in the alloy, but 
leaves the precious metals. A beautiful '* flash " is observed 
to take place on the surface of the metal at the moment 
when all the base metal is removed. Pure silver in the 
form of fine granules is added, and the alloy again cupelled. 
The resulting button is boiled in nitric acid, which dissolves 
the silver, leaving a small roll of pure gold. Weighings at the 
various stages in the operation determine the proportion of 
gold, silver, and base metals in the bullion. 

The amount of pure gold varies in different coins. In 
United States coins the amount of pure gold must be nine- 
tenths. In doubloons the amount of pure gold is generally 
about 87 per cent. Of the remainder 9 per cent is silver and 
4 per cent baser metals. The charge for assaying is about 
four cents an ounce. 



Winding "Wire Springs. 

In winding an open spring of wire all that can be calcu- 
lated on its refiex force after being **shut/* or compressed, 
are the elements of material of the wire, temper of the wire, 
size of the wire, and diameter of the coil. These calcula- 
tions are easily made, or so nearly that any error may be 
easily rectified, if the spring should not prove yielding 
enough, by stretching its coils apart. But a close spring is 
a different matter. In this there should be more than a 
closeness of coil ; it is requisite that the closing-up inclina- 
tion of the coil should be greater than the opening resist- 
ance, in order to get the greatest power from the spring. 
This condition may be obtained by holding the winding 
wire back toward the winding end, even if the leader is 
*'off " from the open end ; if the wire is strong enough to 
sustain the tension, as the result will be an apparently open- 
wound spring that is a closely coiled spring as soon as the 
end is released. 

To increase the intensity of a spiral spring (close wound), 
the wire should be twisted in the winding, the direction of 

the twist being against the line of the pull on the wire. 

^ I < t ^ 

Drying Oils. 
A. LiVACHE. — The author finds that while an ordinary dry- 
ing oil containing lead dries in 24 hours, a similar oil contain- 
ing manganese dries under the same conditions in 5 to 6 hours. 
Copper, zinc, cobalt, nickel, iron, chrome, etc., prolong the 
time of drying to 36 to 48 hours. In practice he takes an 
ordinary lead oil, adds to it dry manganese sulphate in fine 
powder, and agitates for some time in the cold. The man- 
ganese is entirely substituted for the lead, and the oil ob- 
tained, freed from dregs by simple decantation, possesses an 

extreme drying power. — Les Mondes. 

^ i • ^ ^ 

Rendering Paper W^aterproof. 

Labels may be fixed upon tin boxes, etc., exposed to damp 
by the following method: White of egg is diluted with one- 
half part water, and applied with a brush to the surfaces to 
be united. A hot iron is then passed over the paper, so as 
to coagulate the albumen. By means of successive layers of 
paper and albumen, waterproof boxes, etc., may be formed. 
— Cosmos les Mondes, 
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PNEUMATIC LOCK. 

In an invention recently patented by Mr. A. W. Fuller, 
of 34 Hamond Street, Boston, Mass., a casing is provided 



IMPROVED THILL COUPLING. 

The clip is formed with the cheek pieces, D, and with 
studs which retain the block of rubber back of the thill 




with two cylinders whose pistons move in opposite direoliion, C, to prevent rattling; the cheeks are also formed 
tions and are connected with a frame carrying 
the bolts. By means of compressed air, either 
piston can be operated, so that the bolts can be 
passed into or withdrawn from the apertures. 

The locking case is held upon the inner sur- 
face of the safe door, and is furnished with an 
air compressing cylinder, the piston rod of which 
passes through a stuffing box in the end of the 
cylinder and is connected by a rod to a crank arm 
of a key shaft provided with a fixed or remova- 
ble handle. At the top and bottom of the casing 
are formed two cylinders, whose piston rods 
project from the opposite ends of the cylinders 
and connect with the frame by bolts. Be- 
tween the air compressing cylinder and the 
others are formed air chambers^ which com- 
municate -with the central cylinder by valves; 
the closed end of this cylinder also has a port 
closed by an inside valve. The opposite ends of 
the outside cylinders are furnished with ports 
closed by valves connected with levers, as 
shown in the engraving. The cylinders have 
outlet ports and end ports, connected as clearly 
shown in the engraving. The operation of 
the device is very simple. The door is closed, 
and the upper valve is so adjusted that its cylinder will 
be in communication with the adjoining chamber. The 
compressing piston is then operated by means of the key or 
handle, the compressed air passes into both chambers and 
forces the upper piston outward, moving the frame in the 
same direction, thereby passing the bolts into the holes in 
the safe frame and locking the door in place. The piston 
will have passed the outlet port and allowed the compressed 
air to escape from the cylinder. When the safe is to be 
opened, the lower lever is operated by a key, or by a time 
lock or other device, and its valve is moved so as to permit 
the compressed air to pass into the cylinder, thereby forc- 
ing the piston and frame in the opposite direction, with- 
drawing the bolts. As it may happen that the upper piston 
will not pass the outlet port, and the compressed air will not 
be allowed to escape from behind the piston, there is ar- 
ranged an end outlet port, the valve of which is opened 
from the lower lever as soon as the latter shifts the lower 
valve, thus permitting the compressed air in the cylinder to 
escape. 

^ < t » » 

BALANCED SLIDE VALVE. 

The slide valve shown in the accompanying engraving is 
constructed in such a manner as to lessen the fi:iction and 
wear, thereby lessening the amount of fuel required to run 
the engine. Fig. 1 is a sectional side elevation, and Fig. 2 
a sectional plan view. The valve is made in two parts, 
which are connected by a bar. The piston rod is connected 
with the parts by yokes passing around them, the sides be- 
ing recessed to receive the yokes and allow the requisite 
play. The parts have recesses in their ends to increase the 
steam capacity of the steam chest, and have recesses in their 
lower sides for the passage of exhaust steam. Each part is 
placed in a valve box having close sides and top and open 
ends, and which is made of a length equal to the combined 
length of the part and its stroke. The height of the box is 
a little less than that of the valve chest, to form a steam 
space above the box, and the interior height of the box is a 
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FULLER'S PNEUMATIC LOCK. 

with inwardly projecting studs which constitu te the pivot 
pin of the thill coupling, and one cheek is slotted below 
the stud, as indicated at E, and has a V-shaped recess formed 
in it. The thill iron has a slot and cavity which correspond 
in size and shape with those in the cheek piece, the slot 
being of such size as to fit over the pin of the clip. The 
form of the key for locking the clip and thill iron together 




SMITH'S BALANCED SLIDE VALVE. 

little greater than that of the valve, to form a space to receive 
a steel plate, upon the ends of which are formed upwardly 
projecting flanges that fit steam tight into recesses formed 
in the ends of the top of the valve box, so that no steam 
can enter between the top and plate. The steam pressure 
upon the upper edges of the flanges will hold the plate 
down closely upon the part of the valve, thus taking up the 
wear and preventing any downward steam pressure from 
coming upon the top of the valve, and causing the valve to 
work with the least possible friction. By this construction 
there will be very little wear upon the rubbing surfaces of 
the valve, and so the power required to work the valve will 
be reduced to a minimum. This invention has been 
patented by Mr. William G. Smith, whose address is 374 
West Fifty.fifth Street, New York city. 




Tlie liiclit-Paus Process. 

Herr Nickel, of Chemnitz, has a licht-paus process; the 

process is intended to reproduce by licht-paus, in blue lines 

upon a white ground, any kind of a drawing by using the 

well known licht-paus paper, which is sensitized 

1 by treatment with citrate of iron and ammonia, 

and red prussiate of potash. The process is 
based upon the production of a negative copy 
of the drawing to be multiplied, by using as 
follows a special licht-paus fluid: Take some 
filtered gum arable and mix it with acetic acid, 
in order to render it fluid and prevent it from 
spoiling; then add a little dissolved soap, in 
order that the lines drawn by this mixture may 
not be brittle when dry. Add India ink to 
this mixture until a drawing made with it is quite 
visible. Make a copy in the usual way, with 
I this ink, of the drawing to be copied, drawing 
^.pj upon the rough side of the ordinary paper. 
^^""^ Then with the finger rub upon the same side of 
the copy as much common, soft, black chalk 
as the paper will take on. The chalk had 
better be previously pulverized. When all that 
has been done, the drawing is laid in water and 
then carefully rinsed. By this means the whole 

of the lines drawn with licht-paus ink dissolve 

out and disappear, leaving the drawing in sharp, 
white lines upon a black ground. If this neg- 
ative copy is to be often used, it is recommended 
that it should be fixed by brushing it over with a broad hair 
pencil dipped in spirit varnish, or by coating it with a solu- 
tion of gum arable to prevent the black chalk from spreading 
over the white lines. When such a negative has been made, 
one may proceed to throw off an unlimited number of licht- 
paus pictures by means of the sensitive blue licht-paus 
paper, which gives blue lines on a white ground, by which 
a further carrying out of the licht-paus by means of colors 
is facilitated. 
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STRUCK'S IMPROVED THILL COUPLING. 

is clearly shown at F. It is made concave upon its inner edge 
to fit the pin, and is formed with a loop at its outer edge by 
which it may be attached to the strap. The slot in the thill 
iron is inclined downward and slightly forward when the 
thills are held in working position, while the slot in the 
clip is inclined downward, so that the thill slot will stand 
in front of the other, thereby holding the key out of line 
with the cheek slot and absolutely preventing it from work- 
ing out. 

To attach the thills to the clip, the thill iron is placed in 
the clip upon the pin, in such a position that the slots will be 
in line when the key is forced into the slot in the thill, 
when it will be held from edgewise movement by 
the tongue entering the recess. By raising the thill the key 
wil5 be carried in front of the slot in the clip, so that all end- 
wise movement of the key will be prevented by the cheek 
pieces. Constructed in this manner the coupling is simple, 
strong, and cheap, and while preventing rattling it is secure 
against accidental uncoupling. 

This invention has been patented by Mr. Charles E. 
Struck, who may be addressed for further information, 
care of Messrs. J. M. Quimby & Co., 836 Broad Street, 
Newark, N. J. 



A Neur Polar £xpeditioii, 

A new plan for a polar expedition has been submitted by 
several oflBcers of the Russian Navy to the Minister, Admi- 
ral Sheatakofl'. Starting with the conviction that it is im- 
possible to reach the North Pole by sea on account of the 
islands that surround the polar region, the Russian oflScers 
propose to start an expedition in sledges from the New Si- 
berian Islands , which are 900 nautical miles distant from 
the goal. This space is to be covered by sledge parties, 
who would make depots of provisions in the newly discov- 
ered islands, and thus slowly but surely advance toward the 
north, securing at the same time the return journey of the 
expedition. When elaborated, the scheme will be submitted 
to the learned societies of Russia and the necessary funds 
raised, partly by subscription, though it is probable that, if 
the Government approves it, it will advance at least part of 
the expenses. 



United States Patents. 

Of the nearly 300,000 patents which have been issued by 
the Government, as shown by a table prepared by Commis- 
sioner Butterworth, 10,204 have been for metal working 
machines, 8,238 for stoves and furnaces, 5,505 for railway 
cars, 6,740 for mills and thrashing, 6,606 for harvesters, 
6,686 for plows, 5,872 for applications of electricity, 5,060 
for boots and shoes, 5, 111 for steam engines, 5,254 for lamps 
and gas fixtures, 4,993 for laundry, 3,568 for seederg and 
planters, 3,504 for railways, 2,417 for wearing apparel, 
2,429 for dairy utensils, 2,888 for fences, 3,418 for metaling, 
2,453 for beds, 3, 156 for pumps, 3,719 for water distributers, 
corset patterns have been 969 times patented, 754 machines 
for knitting, 734 nut and bolt locks, 1,219 methods of tan- 
ning hides, 884 fire escapes, 500 artesian wells, 440 bread 
and cracker machines, 1,580 chairs, 450 vegetable cutters, 
567 fire engines, and so on, through a long list. 

: ^ < • > ^ • 

DEVICE FOR TRANSMITTING MOTION. 

The engraving shows a simple and effective device for 
transmitting motion from one pulley to another so that the 
driving pulley, moving at a uniform speed, will operate the 
driven pulley at a variable speed without stopping the mo- 
tion of the driver. It is applicable to all kinds of machines 
which must run at a certain, or different speeds, without 
regard to the speed of the motor. It can be easily applied 
to saw mills as they are now built, and the advantages it 
possesses when so used will be apparent. 

The saw arbor, I, feed belt, n, gig belt, m, feed arbors, a and 
b and the pinion, <?, are arranged like those in the machines 
now built; but in place of the friction pulleys now in use, 
the parts. A, B, C, L, i, and Jc, are substituted. These, in 
connection with the lever, P, the upright handle of which is 
not shown, cause the shaft, a, to revolve in either direction, 
thereby moving the saw carriage forward or backward as 
desired. The carrier, L, extends through the frame, so that 




LAIRD'S DEVICE FOR TRANSMITTING MOTION. 

the operator may with his foot move the belt, C, to the right 
or left, increasing or decreasing the speed of the carriage as 
the log is carried up to the saw. The belt, C, is of somewhat 
greater length than is necessary to encircle the largest por- 
tion of the pulley, B, and is of such a thickness that it is 
firmly gripped by the pulleys at its passage between them. 

This invention has been patented by Mr. W. E. Laird, of 
East Calais, Vermont, 
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The Spider's Tliread, 

In a lecture at Boston, Mass., Prof essor Wood dealt with 
the phenomena of spider life. The female is larger and 
much fiercer than the male, who, while paying his addresses, 
is in constant peril, frequentl}^ losing some of his legs. In 
one tribe ihe female is 1,300 times as large as the male. The 
spider's thread is made up of innumerable small threads or 
fibers, one of these threads being estimated to be one two-mil- 
lionth of a hair in thickness. Three kinds of thread are spun : 
One of great strength, for the radiating or spoke lines 
of the web. The cross lines, or what a sailor might call the 
ratlines, are finer and are tenacious — that is, they have upon 
them little specks or globules of a very sticky gum. These 
specks are put on with even interspaces. They are set quite 
thickly along the line, and are what, in the first instance, 
catch and hold the legs or wings of the fly. Once caught 
in this fashion, the prey is held secure by threads flung over 
it somewhat in the manner of a lasso. The third kind of 
silk is that which the spider throws out in a mass of flood, 
by which it suddenly envelops an\^ prey of which it is some- 
what afraid, as, for example, a wasp. A scientific experi- 
menter once drew out from the body of a single spider 3,480 
yards of thread or spider silk — a length little short of three 
miles. Silk may be woven of spider's thread, and it is more 
glossy and brilliant than that of the silkworm, being of a 
golden color. Aq enthusiastic entomologist is said to have 
secured enough of it for the weaving of a suit of clothes for 

Louis Xiy. 
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The New French Cruiser Sfax. 

This cruiser, which was laid down at Brest eighteen 
months ago, was launched there recently. The Sfax, 
which is built of steel with twin screws and watertight com- 
partments, is 290 feet long by 50 feet beam, and draws 23 
feet of water, with a total displacement of 4,500 tons. The 
hull is entirely of steel, with a wood facing and a sheathing 
of copper. The vital portions of the vessel, such as the en- 
gines, boilers, and magazine, are protected by a deck with 
iron plates 2 inches thick. The Sfax carries six 6 inch 
guns, tea 5 inch guns on hydraulic carriages, and several 
revolving guns. Her two screws derive their motive power 
from two separate engines, which can develop at full pres- 
sure 7,500 horse power. The maximum speed is estimated 
to be 16^ knots, and the Sfax will carry enough coal for a 
cruise of 0,200 miles. She has cost so far £153,000, of 
which about £80,000 has been spent upon the hull, and the 
remainder upon the engines, etc. If to this is added the ex- 
pense of arming and equipping her, she will cost about 

£200,000. 
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DEVICE FOR SECURING BOX COVERS. 

The body of the box is of ordinary construction, except 
that the end pieces are cut away at their upper edges, and 
that one of the side pieces is cut away to form the locking 
shoulder with which the free end of the spring engages for 
locking the cover in place. The outer surface of the side 
board is also cut away, to afford access to the spiing for 
lifting it above the offset when the cover is to be removed. 
In the cutaway places are headed screws with which claw 
plates (shown detached and enlarged in Fig. 4), secured to 
the under side of the cover, engage to hold the cover secure- 
ly upon the body. The screws stand flush with the upper 
edges of the end boards, so that when the cover is removed 
they will not interfere with the placing of a glass cover over 
the box for exhibiting the contents. 

The claw plates may be stamped out of sheet metal, and 
secured to the cover by small nails or screws, or they may 
be made of cast iron. The spring is fastened to the cover, 
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SHAW & CHIDLEY'S DEVICE FOR SECURING BOX COVERS. 

as shown in Fig. 1, and is so arranged that its free end will 
drop behind ihe offset just as the claw plates fairly receive 
the screws, thereby preventing all backward movement of 
the cover. The box is especially intended for the use of bis- 
cuit and soap manufacturers, who usually charge the boxes 
to their customers and have them returned to be refilled. 
This invention has been patented by Messrs. H. A. Shaw 
and E. D. Chidley, of 784 Yonge Street, Toronto. Canada. 



THE HARDEN HAND-GRENADE FIRE EXTINGUISHER. 

Ever since P. T. Barnum, the renowned showman, brought 
to this country and attempted the general introduction of 
Phillips Fire Annihilator, about a quarter of a century ago, 
there have been a number of chemical fire extinguishers 
introduced, some of which have proved quite successful. 

There has been recently introduced a very simple and in- 
expensive apparatus, called "The Harden Hand-Grenade 
Fire Extinguisher," and from the result of the numerous 




HAND-GRENADE FIRE EXTINGUISHER 

tests made before the public in this city, this would seem 
to fill a want not before obtained. 

These little hand grenades extinguish fires on the same 
principle as the chemical fire engines, which are charged 
with carbonic acid gas, which by calculation possesses 
forty times the extinguishing effect upon fire that water has. 
These grenade extinguishers consist of a glass globe about 
four inches in diameter that resemble a small jug, and this 
contains the liquid which produces large volumes of fire 
extinguishing gas when brought in contact with flames. 

The liquid it is said will stand a temperature of fifteen or 
twenty degrees below zero; thus all danger from its freezing 
and becoming useless when wanted is avoided. 

A representative of the Scientific American was present 
at an exhibition trial of this extinguisher a few days ago, 
and witnessed the following experiments: 

A fire was lighted at the side of a pine board fence, some 
8 feet high by 15 long, the surface of which was coated with 
tar, and kindling wood and paper placed against it, the 
whole having a gallon or so of benzine scattered over it. 
The blaze sprang up almost instantly, and in less than half 
a minute the flames shot up twenty or thirty feet. To put 
out this fire, which it took but a few seconds to accomplish, 
three of the grenades were flung with enough force to break 
them and scatter their contents over the fence in the midst 
of the blaze. 

Another trial was also made, in which the grenades were 
hung against the fence and the fire kindled under them. 
This time the blaze did not reach the height it attained in 
the former trial, but the grenades burst by the heat when the 
temperature had reached about 180^ Fah., and the fire was 
again quickly extinguished. A watchman making the 
rounds of a factory with one or two of these in his hands 
would find them vastly more serviceable than a pail of water 
or a small hose, were either of the latter always on hand, as 
they so seldom are; and the grenades can be successfully 
used in cases where it is diflacult to exactly locate or get 
near to a fire- To hang them in places where there is liabil- 
ity to fire, so they will burst before a fire has gained much 
headway, is one of their obvious uses. 

For summer bouses and stables, where the materials of 
construction are usually of an inflammable character and 
water is seldom at hand, these grenades would prove highly 
valuable. At the brewery of J. C. G. Hupfel a few days 
ago a fire broke out which promised to be more or less seri- 
ous, but it was quickly extinguished by using four of the 

grenades. 

^ < » » ^ 

An Ice-water H^ell, 

In digging the well to supply the railroad tanks at Palouse 
Junction, W. T., the workmen passed through strata of 
alkali, clay, and finely-broken basalt rock, to a depth of 185 
feet, where water of great purity and limitless quantity was 
found. The water in the well is five feet deep, and a steam 
pump, actively worked, makes little impression on the quan- 
tity. The most curious thing about the well is the fact that 
in digging the last fifty feet the workmen in the well had to 
wear heavy clothing and wrap their feet and legs in gunny 
bags to keep from freezing, while the men in the open air 
worked in their shirt sleeves. Water left in the bucket in 
the well over night would freeze. The water in the well 
does not freeze, because it flows too fast. The new w^ell at 
Eltopia is seventy-five feet deep, nearly all the distance being 
through clay. The first twelve feet are through solid white 
sUkoM.-- Portland Oregonian, 



Intelligence of the Oriole, 

On the western side of Central Park, very near 103d Street 
and Eighth Avenue, stands a row of elm trees, difficult to 
approach on account of a heavy growth of syringa bushes 
around them. On a branch of one of the trees, about six- 
teen feet from the ground, a pair of Baltimore orioles set to 
building a nest a few weeks ago. They chose the extreme 
end of the bough, with evident intention of making it a 
hazardous experiment for any bird nester to attempt to mo- 
lest them. But in their excess of caution they appeared not 
to observe what the few persons whose eyes were keen 
enough to see the first labors of the little architects saw — 
that the branch was much too slender to support so large a 
nest as an oriole builds. 

When the nest was about two-thirds finished the birds 
saw their mistake. The branch had bent so low that it was 
getting perilously near the grass. Work was at once stopped, 
and the builders sat close together for a long time, and 
seemed to be discussing the situation. Finally, they flew 
side by side to a bough about fifteen inches over the one on 
which their nest was, and, leaning over, inspected the dis- 
tance. They seemed to be satisfied, and, though it was 
growing rapidly dusk, the birds flew away in opposite direc- 
tions. In the morning it was found that they had firmly se- 
cured their habitation, and prevented the branch from bend- 
ing lower, by passing a piece of white string, which they 
had found somewhere in the park, over the upper bough, 
and fastening both ends of it securely to the edges of the 
nest. The building then went rapidly on, and the orioles 
are now engaged in hatching their eggs. Very few persons 
have seen the nest, and there is a fair prospect that their 
skill and ingenuity will be soon rewarded by a brood of 
young orioles. 

The Baltimore oriole is a very intelligent bird, but a New 
York ornithologist, who saw the nest, said he had never 
seen an achievement quite equal to this one before. He says 
the art of knitting fibers or strings together is well known to 
many birds. The weaver bird of India builds its nest out 
of a large, strong leaf, which it stitches together at the 
edges, making a compact and closely adhering funnel. — 
New York Sun. 

— . ^ < t » » 

Eucalyptus Globulus in Wliooping-Oougli. 

The editor of the N. E. Medical Monthly having seen euca- 
lyptus globulus recommended in pertussis, gave it a trial in 
his practice. He administered it in some twenty-five or 
thirty cases, and the results were of a very gratifying nature. 
Its effect was to greatly modify the severity of the par- 
oxysms in every case, and in so abating the symptoms occa- 
sionally, that what gave promise of being a very severe 
attack in its incipiency turned out to be little more than what 
is known as a sympathetic cough. These results certainly 
merit for this agent a trial at the hands of other practition- 
ers, for few will be prepared to admit that the best possible 
remedy for this affection has yet been employed. 

^ i 9 \ m 

INDEX FOE JOUENALS, LETTEE FILES, ETC. 

An index recently patented by Mr. Thomas C. Brown, of 
Norborne, Missouri, is conveniently arranged, and contains 
a great number of names in a very small space. The top of 
the box is inclined upward from the rear to the front, and 
is hinged to the back. The front is provided with a series 
of equidistant longitudinal slots, widened toward the outer 
surface to form grooves. As many spring rollers as there 
are slots are journaled in bearings within the case, and on 
each roller is fastened a sheet of strong paper muslin, to the 
outer edge of which is attached a slat fitting in the groove. 
Sheets fastened to the rollers, or pasted on the fabric, are 




BEOWN'S INDEX EOE JOUENALS, LETTEE FILES, ETC. 

ruled and divided into vertical columns, on which the 
names are written, with the corresponding page of the 
ledger, journal, etc. The initial letters of the names on 
each sheet are produced on the front of the corresponding 
slat. By pulling a slat the sheet is drawn outward so that 
the name and page number can be found; as soon as the 
sheet is released the spring roller winds it up again ia the 
same manner that a curtain is wound on its roller. 
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England One Snndred Tears Aji^o* 

From an address delivered not long since by Mr. Thomas 
Ashbury, C.E., before the Manchester Association, we ex- 
tract the following as to what was the state of affairs in Eng- 
land a hundred years since: 

•* We need not further consider the engineering works of 
the past ages, but come at once to the period of say about 
a century ago, or at all events the period when George 
III. began to reign (1760), and glance at the state of our own 
country at that time, the better to understand and appreciate 
the advantages and blessings of the present time. 

** One hundred years ago England could hardly be called 
a manufacturing country, as we imported almost everything 
except corn, wool, and flax; iron from Spain, Germany, 
Sweden; pottery from Holland; hats from Flanders; silk 
from France; cloth and carpets from Belgium. One hun- 
dred years ago we had, as a country, fallen very low. Our 
cotton, woolen, flax, machine, etc., manufactures were 
struggling into birth; we could not keep the water out of 
our coal pits ; we could not build steam engines; we could 
not build a church fit to be seen ; we had no harbors or 
docks; we had no ships fit to go to sea; we had no literature 
worthy of our nation ; we had our roads swarming with 
highwaymen. We had our array and navy composed of 
prisoners or pressed men captured openly; we had gibbets 
at nearly every cross road in the country; we had bribery 
and corruption of the grossest kind at Parliament elections; 
w^e had drunkenness, profligacy, and brutality, not only 
among the ignorant, totally neglected, common people, but 
also amc*^g the so-called upper classes; we had public abomi- 
nations and obscenities that were not surpassed in the days 
of Nero; we had bull baiting, cock fighting, men fighting, 
dog fighting, badger drawing, and other coarse, ferocious, 
savage sports (pigeon shooting, unfortunately, still exists); 
we had the pillory, and men and women placed there for 
disgusting crimes, and crowds as foul as the criminals 
would pelt them with stones and rotten eggs, and horrid 
scenes were of common occurrence; we had women publiclj'' 
whipped as well as men, and all feelings of refinement and 
delicacy were smothered in the licentious tendencies of the 
people; we had women and girls working down our coal 
pits; we had blasphemy, brutality, skepticism, irreligion, 
atheism, prevailing among all classes and causing the ships, 
the barracks, the works, the clubs, and even very many of 
the English homes to be turned into places of reveling and 
vice, disgracing the English name, and only worth}' of the 
demon of darkness; we had, however, a few manly, plucky, 
brave men, who amid the darkness, drunkenness, and vice 
endeavored to educate, lift up, and arouse the people to a 
purer and more noble life; but these men fought against 
tremendous odds, for some of them were carried off by 
press gangs as sailors or soldiers, some were publicly 
whipped out of the town, and even in Salford the very first 
use made of the new town fire engine was to drench that 
noble, godly man, John Wesley, when he boldly and cour- 
ageously * bearded the lion in his den,' and publicly reproved 
and exposed the prevailing vices and iniquities of our sister 
borough. 

*' James Watt, while learning his trade in London, had to 
keep his house, and durst not walk abroad for fear of being 
seized and sent to labor as asailor on our then * floating hells,' 
or on our plantations in India or America. One hundred years 
ago there was in Scotland a veritable slavery class of colliers 
and salters, and it was only in 1799 that this was finally 
abolished. One hundred years ago the main roads in this 
country had ruts four feet deep in many places; in fact, one 
writer says the ruts were navigable; another says they were 
like the roofs of houses put together, and they had only just 
superseded the pack horse and bridle paths. One hundred 
years ago hanging was common for nearl}^ all offenses; 
human life was little thought of. One hundred years ago 
or thereabouts, the first eight bags of cotton arrived in Liv- 
erpool, and the Custom House oflicer seized them as not be- 
ing a product of the United Kingdom; now we import £60,- 
000,000 worth per annum. One hundred years ago our 
shipping did not reach two millions sterling; now the sail- 
ing of our own and foreign ships runs up an average of 
forty-five millions sterling. In the year 1777 the borough 
of Liverpool bought up the revenue of its manorial rights for 
£2,350; one hundred years after, the annual revenue from 
the same source was £250,000! One hundred years ago there 
were no public docks in London or anywhere else. One 
hundred years ago the mail coaches had just begun to lun ; 
now our railways carry 700 millions of people in the United 
Kingdom every year. One hundred years ago ballooning 
was in vogue, and seemed destined to achieve great things; 
a voyage was made from England to France; no real pro- 
gress in this direction can be recorded. 

One hundred years ago, or thereabouts (1776), independ- 
ence in America had been declared. One hundred years 
ago Arkwright had just invented his spinning machines, 
looms, etc. One hundred years ago or a little more, the 
country was astonished at the recent erection of the first 
stone lighthouse. (Smeaton, 1759.) One hundred years ago 
Watt had just invented the condensing steam engine. One 
hundred years ago Brindley had just finished his first great 
canal and Worsley tunnel. One hundred years ago Eng- 
land imported nearly all its iron, for Henry Cort only in- 
vented ' puddling' in 1783. One hundred years ago there 
was no gas or electric light, no high pressure steam engines, 
no steamboats, no telegraphs, no railways, etc. The work- 
ing men of Lancashire one hundred years ago had precious 
little book learning, but an enormous amount of brain 



power. Many of the principal inventions were made by 
them and large fortunes was the result to some. They had 
great physical strength, could walk long journeys with 
heavy loads, and their fare was simple, generally milk, 
bacon, and some kind of oatmeal, one kind of which was 
thick and hard, and was called * jannock,' since become in 
Lancashire synonymous with anything genuine and tho- 
rough. The goods were principally carried by packhorses. 
John Kay, of Walmsley, near Bury, the inventor of the * fly 
shuttle,' made his escape from a riotous mob by being made 
up into a pack and carried away on the back of a horse. He 
died in Paris of a broken heart, guilty, like many other 
men, of having invented something for the good of Lanca- 
shire people, who turned against him for it. 

** Tennyson has hymned the praises of our wondrous 
' mother age,' and bids us remember how much better * fifty 
years of Europe than a cycle of Cathay.' 

** Every one can see the great contrast between the ma- 
terial condition of to-day and that which existed centuries 
ago. Take the last century or thereabouts; the merely ma- 
terial, physical, mechanical change in human life is greater 
than occurred in the 1,000 years, nay, even 2,000 years or 
more, that preceded it. In England this n^aterial change has 
been more rapid than in any other countiy, and is beyond 
parallel in the world's history. Yet the question has been 
asked in our times, ' With a thousand times the resources of 
any that preceded it, does it use them to a thousand times 
better purpose ? ' " 

^ < < > » 

SHAFT COUPLING. 

The engraving shows a device by which the ends of two 
shafts may be quickly and effectively joined. The bore of 
the two sleeve sections. A, is slightly smaller than the shaft 
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GOLDEN'S SHAFT GOUFLING. 

they are to embrace when they are put together. In one 
section the key seat, a, is formed. The sections are tapered 
toward the ends and provided with a slight recess, a', to al- 
low the central collar, C, to turn freely on them. This col- 
lar is provided with two circular projections, c, one having 
a right hand and the other a left hand screw thread, and is 
bored sufficiently large to slip readily over either end of the 
sleeve. The collars. B, are each provided with a conical 
shaped bore sufficiently large to closely embrace the taper- 
ing ends of the sleeve, and are formed with projections on 
the inside which have bores, 5, threaded to correspond with 
and engage the threaded projections on the central collar. 
The collar, C, has four spanner holes, and the collars, B, two 
each. 

After the collars, B and 0, have been slipped over the 
ends of the shaft, the latter are brought together and the key 
placed in position. Then the sleeve sections are placed in 
position, and the collars, B, brought in contact with the cen- 
tral collar. By turning the collar, C, the collars, B, are 
drawn toward the center, and the sections are tightly pressed 
against the shafts, which they firmly hold. 

This invention has been patented by Messrs. T. E. and 
J. P. Golden, and further particulars may be had by address- 
ing Golden Bros., Columbus, Ga. 



Slate for roofing originally costs, per square, $4.50, and 
lasts at least 60 years; boards cost $2.00, and lasts 8 years; 
shingles cost $4.00, and last 12 years; corrugated iron costs 
$6.00, and lasts 20 years; and tin costs $6.50, and lasts 20 
years. Making the average cost per annum as follows: 
slate, 73^ cents; boards, 25 cents; corrugated iron, 30 cents; 
tin, 323^ cents; and shingles, 33^ cents. Making slate, with- 
out reference to other considerations than original cost and 
life, almost four times cheaper than boards, more than four 
times cheaper than corrugated iron and tin, and nearly five 
times cheaper than shingles. — Slate Trade Journal, 



DECISIONS RELATIKG TO PATENTS TBABE MARES ETC. 

United States Circuit Court.— Nortliern ]>]strlct 
of Illinois. 

CURRAN et al VS, BUBDSALL.— PATENT LUMBER DRIER. 

Blodgett, J. : 

Where a patentee after selling all his rights under the 
patent and subsequently purchases an older patent to de- 
feat his assignee's rights. Held that RU(;h proceeding is 
manifestly unjust and inequitable, even if the older patent 
clearly anticipates the patent for the device sold. 

Where a patentee has sold all his right, title, and inter- 
est in, to, and under his patents and subsequently purchases 
an older patent, Heldy that by such subsequent purchase an 
assignee cannot be dispossessed of the full benefit of what 
has been acquired from the patentee. 

Where others are associated with the patentee in the pur- 
chase of a prior patent subsequent to a sale by the patentee 
of all his right, title, and interest in, to, and under his own 
patents, JSeld that the prior sale operates as a license as 
against all of the purchasers. 

It* others join with the seller in the purchase of the prior 
patent, such owners must look to the original seller for their 
compensation. 

United States Circuit Court.- Southern I>lstrlct 
of New iTork. 

THE ATLANTIC MILLING COMPANY W. ROBINSON. — TRADE 
MARK CASE. 

Wallace, J. : 

The proofs show that in 1861 the firm of Alex. H. Smith 
& Co., then the proprietors of the Atlantic Mills, at St. 
Louis, Missouri, adopted the word "Champion," and em- 
ployed it to distinguish a particular quality of flour made 
and sold by them. From that time until the present it has 
been used as a trade mark either by that firm or the several 
firms and corporations that became the proprietors of the 
property and business of the Atlantic Mills. The flour to 
which it was applied was particularly adapted for the South- 
ern export trade, and became generally known and recog- 
nized as the production of the Atlantic Mills by the word 
which was thus used to designate it. The complainant has 
not made proof of any formal transfer by Alex. H. Smith & 
Co. to any of the succeeding proprietors of the Atlantic 
Mills of the right to use the trade mark, and if complainant 
has acquired that right it is because it passed upon the 
purchase of the mill property and business as an accessory 
thereof to each purchaser who became the proprietor of the 
premises, including the complainant, without any agreement 
respecting the trade mark. 

The right to the exclusive use of a word or symbol as a 
trade mark is inseparable from the right to make and sell 
the commodity which it has been appropriated to designate 
as the production or article of the proprietor. It may be 
abandoned if the business of the proprietor is abandoned. 
It may become identified with the place or establishment 
where the article is manufactured or sold to which it has 
been applied, so as to designate and characterize the article 
as the production of that place or establishment rather than 
of the proprietor. A trade mark of this description is of no 
value to the original proprietor, because he could not use it 
without deception, and therefore would not be protected in 
its exclusive enjoyment. Such a trade mark would seem to 
be an incident to the business of the place or establishment 
to which it owes its origin, and without which it can have 
no independent existence. It should be deemed to pass 
with a transfer of the business, because such an implication 
is consistent with the character of the transaction and the 
presumable intention of the parties. 

Decree ordered for the complainant. 



Non-Freezing Wet Meters. 

Chloride of magnesium is a by-product of salt working, 
found in the deposits lying above the true rock salt. Three 
parts of this material are dissolved in five parts of warm 
water, and diluted to 22-23° Baume, to make the solution 
for filling meters. The salt costs, in Dessau, 10 marks per 
100 kilos. In 1879 a number of new and old meters at a 
small station were charged with this mixture; and the result 
has been so favorable, that its use has since been extended. 
The solution is used in the first filling of consumers' meters, 
precisely the same as water, and the corrections for level 
are made with water in the ordinary way at the following 
visits of the inspectors. After two or three adjustments, how- 
ever, the water line is found to maintain remarkable con- 
stancy, as the solution does not evaporate. In consequence 
of this feature, there are fewer deposits of water in con- 
sumers' pipes. 

The greatest advantage on the side of the chloride of mag- 
nesium, however, is Hs power of resisting frost. In Central 
Europe this is a most important consideration; and when, 
as in this case, a non-freezing solution is also non-conosive 
and non-volatile in hot weather, the argument on behalf of 
adopting it is conclusive. It might have been thought that 
the use of this solution instead of water would be an 
additional expense. But, as already stated, the contrary is 
the fact; for taking into account the prevention of damage 
to the meters from frost, the diminished charge for inspec- 
tion and watering (due to the constancy of the water line), 
and the saving in special cold weather inspection, there is a 
considerable economy from the use of chloride of magne- 
sium, apart from the great advantage of preventing com- 
plaints from consumers during severe frosts. 
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Clieiiring tbe Cud. 

2h the Editor of the Bcisntific American : 

Your article in No. 25, June 21, *' Chewing the Cud,'Ms 
sorrect, excepting the first paragraph, which with your per- 
mission I will proceed to give a reason for, by malting a 
statement of facts which I trust some of your many readers 
like myself are cognizant of. It is tvell known that cows 
lick themselves, and when in company with other cows will 
lick them also. I am inclined to think that the licking of 
themselves and each other may be for the purpose of getting 
a taste of the saline matter exuded from the surface; at any 
rate the licking is done, and where cattle frequent for a 
resting place and to ruminate, there are found balls, princi- 
pally of hair mixed occasionally with a little food. This 
ejecta gives rise to the ** anxiety and turmoil produced on a 
farm," etc. 

It is a question of grave importance for the combined 
wisdom of the place to tell which of the cows or steers it is 
that has lost its cud, if there is more than one; anyway, the 
custom is to make a cud and proceed to cram it down the 
throat of the unfortunate animal selected. 

Now, this ejection of the cud is as much of a natural con- 
sequence as any other of the functions performed by the 
bovine species; at any rate, ejecta, called cuds, are found 
occasionally, and so long as this is the case, the same in- 
quiry will continue to be made in the future as it has been 
in the past. Wm. Lyne. 

Port Wayne, Indiana, June 23, 1884. 
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Early Oyster liaiirs. 

To the Editor of the Scientific American : 

Having occasion to examine the original colonial laws of 
several of the New England States, I came across the fol- 
lowing, which I believe to be the very first enactment ever 
made for the protection and preservation of oyster beds. 
The next in order of time was probably the legislation adopt- 
ed in 1784 in the State of Connecticut, to the effect that 
each town might exercise its authority to preserve shell 
fish within its limits. It is quite probable that there was 
other early legislation that escaped my notice; and if so, it 
would be gratifying to have it brought to light. 

H. C. HOVEY. 

OYSTER LAW, PASSED BY THE GENERAL ASSEMBLY OF 

RHODE ISLAND AND PROVIDENCE PLANTATION, 

THIRD TUESDAY OP FEBRUARY, 1734. 

*' Whereas, it hath been suflSciently set forth to this As- 
sembly that sundry evil-minded persons in several towns in 
this government have, for sundry years past and still do 
practice the catching of great quantities of oysters to burn 
into lime, whereby the same are greatly destroyed and di- 
minished, to the great disadvantage of sundry of bis Majes- 
ty's good subjects in this Colony, who are many times 
greatly benefitted therby. 

'*For remedy whereof, Be it enacted by the General As- 
sembly of this Colony, and by the authority of the same it 
is enacted, that it shall be in the power of the Town Coun- 
cil of each respective Town in this Colony to make such 
laws, acts and orders as to them shall seem needful and 
necessary for the preservation of the oysters in their respec- 
tive Towns in this Government, and for the preventing of 
the aforesaid evil practice of burning said shellfish into 
Lime, or otherwise to destroy the same.'' 

Natural Gas. 

The committee appointed by the Western Pennsylvania 
Engineers* Society to investigate the properties of natural 
gas submitted a report which was read at a meeting of the 
society on May 20, of which the following is a synopsis: 

It set forth that a large number of prominent manufactur- 
ing establishments where natural gas is being used had been 
visited. It is now nearly a quarter of a century since the 
first wells drilled into the grand old rocks of Yenango 
County gave origin to the great and steadily increasing pe- 
troleum industry, but it is only recently it has been realized 
that with the petroleum is associated an invisible fuel which 
may yet assume a degree of commercial importance com- 
parable to that of petroleum. Natural gas in Western 
Pennsylvania is essentially composed of the hydrocarbons 
of the series known in chemistry as paraffins. Wells drilled 
for natural gas outside of the oil regions are of recent date, 
with a few exceptions. The wells at New Cumberland, W. 
Va., have supplied gas for more than twenty years for the 
manufacture of bricks. The East Liverpool wells have been 
burning twenty-five years, and are still productive. 

Pittsburg has the advantage of being able to tap three or 
four very prolific gas belts or fields, viz., the Butler County 
field, which supplies Spang, Chalfant & Co.; the Bull 
Creek, which supplies the Pittsburg Plate Glass Company; 
the Murraysvilleor Turtle Creek and Lyons Kun field, which 
supplies the gas for the Acme Gas Company; the belt or 
field in Washington County in which the celebrated 
McSwigan well is. No doubt other prolific fields will be 
found in the near future. It is a common opinion among 
those versed in the management of gas wells that the out- 
flow is subject to a gradual diminution, tending ultimately to 
total extinction. In many Cases the diminution is owing to 
a choking up of the pipe by deposits. 

The number of companies chartered to supply natural gas 



in Pennsylvania up to February 5, 1884, was 150, represent- 
ing a capital stock of $2,160,580. Natural gas, next to hy- 
drogen, is the most powerful of the gaseous fuels, and can 
be used for almost all the purposes to which coal is applied, 
except for smelting ores in blast furnaces. Being free from 
deleterious substances, it makes better iron, steel, and glass 
than coal fuel. For domestic purposes it is also well 
suited. 

The wasteful use of natural gas is deplored by the com- 
mittee, and they predict that as soon as its superior heating 
qualities and low price, as compared with coal, are discovered 
by consumers, more efforts will be made to prevent a reck- 
less waste. The composition of the gas now being brought 
to Pittsburg renders it improbable that it will compete with 
coal gas as an illuminant until some specially suitable form 
of burner has been contrived. Pure marsh gas yields about 
one-half the light produced by coal gas. 

It has been attempted to apply natural gas to the conver- 
sion of iron into steel, but thus far the results have been un- 
satisfactory. 

The report goes on to say that the importance of having 
the high pressure mains as they enter the city suburbs sub- 
jected to careful tests, and the mode of laying such pipes 
undei municipal control, cannot be overestimated. The 
fact that natural gas if mixed with the air will explode on 
contact with fire is no argument against its general use un- 
der due precautions. The odor of natural gas in the mains 
seems to depend upon the traces of condensible hydrocar- 
bons, for if kept in a closed vessel for a few days the gas be- 
comes absolutely odorless. The odor will therefore in all 
probability diminish more and more as it is carried away 
from the wells. It has been found that air containing 10 
per cent of Murraysville gas fresh from th high pressure 
mains has a decided odor. The velocity of the gas depends 
largely on the amount of friction it has to overcome, as well 
as the initial pressure in coming from the well. 

Natural gas pipes should be laid without any right-angled 
elbows or other fittings of the kind. A change of direction 
in the line should be made by bending the pipes, and no 
bend should have a radius of less than 48 inches for a 6 inch 
pipe, or eight times the diameter of the pipe. Gas from a 
well having a pressure of twenty ounces has a velocity of 
28,400 feet per minute. A uhlan ball was driven through 
three miles of a 5% casing pipe in 2% minutes. When gas 
is flowing freely from the mouth of a well, the pressure has 
not been found in many cases to exceed two pounds per 
square inch. The gas as it issues from the wells has a tem- 
perature of from 42° to 45° Fab. 

In conclusion, the committee made some suggestions to 
consumers of natural gas. They recommended that the dis- 
tributing mains for domestic consumption be of ample size, 
with a pressure not exceeding 53^ inches water pressure; 
that an automatic cut-off valve be placed on the service pipe; 
that carefully selected wrought iron should be used in the 
construction of pipes; that special care should be taken to 
see that the valve is so boxed as to permit free outlet to the 
air of any escaping gas from a leaky main. The use of 
proper appliances for the admittance of air to the gas jets is 
also recommended. The committee advocate the placing of 
burners where natural gas is used so far above the floor as to 
be beyond the reach of children. The report concludes by 
urging the necessity of having all gas pipes thoroughly 
tested. 



Electric lilglitlng by Primary Batteries. 

At a recent meeting of the Society of Arts, Mr. Isaac 
Probert delivered a lecture upon primary batteries for 
electric lighting, in which he gave the history of such means 
of lighting from 1802, when Sir Humphry Davy first 
showed the carbon arc. The main object of the lecturer, 
however, was to show the comparative cost of electric light- 
ing by batteries and by a dynamo. Taking the case of a 
house requiring 100 ordinary incandescent lamps, it was 
shown that the expenditure of energy in the working of the 
lamps would be 10 05 horse power. Allowing for the loss 
of energy in the dynamo, at least 12*55 actual horse power 
would be required from a steam-engine ; the weight of 
coal for which would be about 56 lb., costing (say) 6d. 
Taking a yearly lighting of 1,800 hours, the annual cost of 
coal on this estimate would be £45; and the cost of lighting 
would be £147 a year, or £1 9s. 5d. per lamp. With gal- 
vanic batteries, using zinc and strong nitric acid at the rate 
of 1 03 lb. of zinc per hour horse power of energy, the con- 
sumption of metal for 12*55 horse power hours would be 
nearly 13 lb., costing for zinc alone 2s. 8^d. per hour. 
Besides this, the cost of the sulphuric acid to oxidize the 
zinc, at the rate of IJ^ lb. of acid per pound of zinc, would 
run up the expense to 3s. lid. per hour. Add to this the 
value of the deoxidized nitric acid, or 4s. 4d., and the cost 
of materials alone in the galvanic battery is made up to 8s. 
3d. per hour, or £742 10s. per annum. Taking capital into 
consideration, Mr. Probert brings the cost of every incan- 
descent lamp maintained by battery power to £711s. 8d. 
per annum, as against £1 9s. 5d. with the dynamo. As to 
the supposed value of the residual products of primary bat- 
teries, of which so much is said by various inventors, Mr. 
Probert thinks the less said the better. In the Telegraph 
Department of the Post Office no residues are deemed worth 
preserving except the *' black mud" from the Daniell 
cells, which last year, for the 69,323 cells accounted for 
brought in only £167 14s., or rather more than }id. per 
cell per annum. 



The Underground Works at Girard College. 
Philadelpliia. 

Underlying the forty-one acres within the in closure of 
Girard College walls, Philadelphia, there are 3,500 feet of 
tunnel, intersecting almost every part of the grounds. The 
main tunnel is 2,600 feet in length, while the branches run 
out to the length of 900 feet. The boiler and engine house 
on the north side of the grounds, opposite Twenty-second 
Street, are the central point from which the tunnel rami- 
fies. The underground ducts vary in dimensions. A por- 
tion of the main tunnel is 8 feet high by 10 feet wide, while 
in other places it ranges down to 7 by 7. The branches are 
somewhat smaller, being 5 feet high by 8 feet wide. They 
are built of stone, with brick arches, at a depth of 14 feet 
from the surface, and are provided with concrete flooring. 
At distances of 100 feet apart there are gas jets, which are 
lighted by electricity. The tunnels are used for the pipes 
which carry the steam and hot water to the eleven build- 
ings on the grounds. In the various structures there are 
tanks with a total storage capacity of 34,329 gallons, from 
which the supply of cold water is obtained. The miles of 
pipe running through the tunnels contain over 3,000 valves. 
— JV, Y. Evening Post. 
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Tlie Composition of Glass. 

Bohemian glass is made with carbonate of potash, as pure 
and as rich as possible. Hydrate of potash of 54 to 56 de- 
grees is the best for use. Potash used for glass making is 
extracted from the residuum of beet root sugar making. In 
Bohemia a potash extracted from wood ashes comes from 
Hungary. America also furnishes a good article. All 
potash used in glass making should especially be free from 
soda, as it tends to give glass a green color. 

Soda has taken the place of potash to a great extent. It 
is used as a carbonate or sulphate. Carbonate is yet used in 
the manufacture of table ware, but in the making of plate 
and window glass, bottles, etc., the sulphate is almost en- 
tirely used, owing to its cheapness. By adding a small 
quantity of charcoal to sulphate of soda it is decomposed 
much more easily. 

In the manufacture of flint glass lead is used in red oxide 
form, or sometimes a litharge, but the red oxide gives the 
best results. Red lead furnishes oxygen, which escapes in 
melting, and serves to refine the glass and burn the organic 
matters which may be contained in the mixture of mate- 
rials. Red lead is prepared from the purest of leads coming 
from England and Spain, which arc comparatively free 
from the oxides of iron, copper, etc. Lead is used in this 
country for glass making, by those manufacturers who 
make a superior quality of glass. 

In the manufacture of plate, window, or white glass, lime 
is used as a carbonate or slaked. 

It is important that sands should be selected with care, as 
impure silica has the most detrimental effect upon the color 
of glass. This is especially important in the manufacture of 
fine table ware, plate, and window glass. All sands should 
be free from iron, as this is the fruitful source of the green 
coloration of all glasses. In Bohemia quarts, is used instead 
of sand. It is first heated, then thrown in water; this breaks 
into many pieces, which are subsequently reduced to tine 
powder by mechanical action in wooden mortars with quartz 
pestles. By this means the introduction of iron is avoided. 

France and Belgium, for the manufacture of fine wares, 
use the Fontainebleau sand, not far from Paris; also the 
sands of Nemours, Chantilly, and from the province of 
Champagne. These sands are used for flint, plate, and first 
quality window glass. 

English sands contain a considerable proportion of iron. 
Silex is sometimes used instead of sand for fine wares. For 
plate glass making sand from the Isle of Wight is used, but 
for the best qualities of glass the English manufacturer has 
to import sand from France and this country. Bottle manu- 
facturers, on the contrary, seek sands containing iron and 
clay, on account of the elements they contain acting as a flux. 

Silica is found in the shape of quartz, rock crystal, sand 
stone, and quartz sand in the crystalline form; in silex or 
flint stone in the amorphous state. Silica is one of the most 
abundant natural substances; it is insoluble in water; and 
resists the action of most chemicals. Among the acids only 
one, hydrofluoric acid, is capable of decomposing it; this 
acid decomposes and dissolves glass entirely. Silica, al- 
though infusible at the highest temperature of furnaces, has 
nevertheless been fused by the use of the oxy hydrogen blow 
pipe. Silica combines with all bases, alkalies, such as pot- 
ash, soda, and with metals, lead, and bismuth. These give 
it the property to form vitreous compounds. Lime, magne- 
sia, alumina, form with it infusible compounds; the latter, 
however, mixed W'ith silicates of potash, soda, or lead, fur- 
nishes compounds which are suitable for the work of the 
glass blower. It is glass proper. If two infusible silicates 
are mixed together, they nevertheless produce fusible glass. 
Pine plate glass has been made with a compound of sand, 
slaked lime, and carbonate of baryta. This glass, as fine as 
ever made, contains, on being analyzed: Silica 46 5, baryta 
39-2, lime 14-3, total 100. 

To produce a glass requiring as little fuel as possible, the 
glass maker should introduce as many bases as possible in 
his mixture, such as potash, soda, lime, magnesia, alumina, 
oxide of iron; these, however, more particularly in bottle 
glass, where color is not so much an object as cheapness. 
Per contra, in making pots the clay should be as free as pos- 
sible from a mixture of bases; simple silicates, such as silica 
and alumina, are preferable.— (?;a««zo<ijr^ B&portefr, 
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An Autograpblc Record of th.e Tlbratlons of a Tun- 
ing Fork. 

The exact determiDation of the rate of vibration of a tun- 
ing fork by means of the siren has heretofore been attended 
with errors, resulting from imperfections of the recording 
gear and difficulty of maintaining and counting the beats of 
the two tones. These errors have been sought to be removed 
by obtaining autographic records of the rate of the siren and 
of the difference between this rate and that of the fork. The 
experimenter, while obtaining these results, being freed 
from the necessity of even counting the beats, no personal 
element enters into the observation, and the records, being 
permanent, can be studied at leisure. The apparatus with 
which these results are obtained is described in the Amer. 
Jour, of Science^ the method employed being the following: 

A strip of chemically prepared paper, which rests on a 
metal wheel, being drawn by clockwork under three plati- 
num pens placed in electric circuits, three simultaneous 
electro-chemical records are obtained. One of these is a 
line of dots made at the rate of one a second, by a chrono- 
meter placed in the circuit of the same battery with one 
of the pens. The second is a row of dots made by a 
closing of the same circuit by a siren once in each revolu- 
tion, while singing nearly 
in unison with the fork. 
The third is a row of dots 
made by the closing of the 
circuit of a second battery, 
once for each beat of the 
fork and siren. 

It thus results that from 
the same strip of paper 
can be counted the num- 
ber of revolutions made 
by the siren in any number 
of seconds (which gives 
the number of impulses 
produced by the siren) 
and the number of beats 
in the same time, which 
is the difference between 
the number of shocks im- 
parted to the air by the 
siren and the number im- 
parted by the fork. The 
record being made without 
throwing any work upon 
the fork, the rate of vibra- 
tion of the unconstrained 
fork results. 



MACHINE FOB GRINDING INDIGO AND ULTBAMARINE. 

Indigo and ultramarine are, like all colors in general, 
very delicate materials, that require a lengthy grinding in 
order to render them perfectly homogeneous. Messrs. 
Pierron and Dehaitre's machine, which is represented here- 
with, is designed for performing this operation mechani- 
cally. It consists of a circular vessel resting upon three 
supports cast in a piece with it, and containing in its cen- 
ter a projection which serves as a bush for a vertical shaft 
that carries a bevel pinion at its upper part. 

Upon this shaft there is fixed an iron crosspiece carrying 
a paddle at each extremity. These two paddles, on being 
set in motion by manual power or otherwise, revolve con- 
tinuously around the shaft that carries the crosspiece, and 
push ahead, each of them, two spheres turned out of cast 
iron and of different diameters. These spheres, on rolling 
over the indigo or ultramarine slightly moistened with water, 
reduce all the granular portions to a very fine paste, and 
convert them into a very homogeneous material which is 
then in a state to be delivered to the industries. 

The spheres have different diameters and weights, so that, 
under the action of centrifugal force, the smaller ones shall 
not have the same rolling circumference as the larger ones. 



Roman Remains in 
liondon. 

The extension of the 
Metropolitan Railway in 
London, requiring deep 
excavation in the very 
heart of the city, has given 
occasion for many interest- 
ing discoveries. A part 
of the new line, from the 
Mansion House Station to ' ,/ 

the Minories, on the north 
side of the Thames, and 
near the shore, is cut 
through soil which has 
been accumulating during 
much more than two thou- 
sand years of continuous 
occupation, and relics, 
not only of Roman but of 
British London, have been -; 

exhumed in abundance. 
Just south of the Bank 
of England the excava- 
tion crosses a handsome 
street known as Walbrook, 

on each side of which is a little eminence, that to the 
east have been reputed to being the site of the fortress of 
the British Prince Cassivelaunus, who fought against Julius 
CsBsar; while that on the west formed part of the Roman 
colony subsequently established. In digging under Wal- 
brook, the bed of the ancient brook from which it takes its 
name was laid bare, and two small landing stages, for 
boats from the neighboring river, were exposed. 

Both of them were built upon oak piles, and one had 
a quantity of oak tree roots thrown in among the piles, 
showing that the oak trees used were cut upon the spot, a»d 
the roots and useless twigs thrown in among the piles as the 
readiest way of clearing the ground. Over the piles, in each 
case, was a bed of concrete, and on this was a pavement of 
red Roman tiles. It is quite possible that the Roman pave- 
ment may have taken the place of a wooden platform, be- 
longing to the original structure, which had fallen into de- 
cay, so that two thousand years may have passed since the 
piers were built. About them were found one or two skulls, 
of a British type, besides Roman pottery, leaden coffins of 
a Roman design, and a perfect bronze statue of heroic size. 
Not far off, at the bottom of a shallow well, was found, 
with its head downward, the skeleton of some unfortunate 
Briton, who had either been thrown or had fallen in, and 
had been left there, disregarded alike by his friends and by 
those who drank the water of the well.— Building News. 
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MACHINE FOR GRINDING INDIGO. 

and that the process of grinding shall thus be accelerated. 

For extracting the ground material from the apparatus 

when the operation is finished use is made of a cap in the 

form of a valve. It is only necessary to unscrew by a few 

turns the threaded rod which carries the conical cap to cause 

the latter to leave its seat and give sufficient passage for the 

flow of the ground material. 

This machine revolves at the rate of 50 or 60 revolutions 

per minute. It is capable of grinding 15 kilogrammes of 

indigo in 10 hours, and costs 580 iY^uQ^.—Annales Industri- 

elles. 
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Tlie Road to Riclies. 

One of the richest men in Chicago was asked for a pri- 
vate interview by a Wall Street News reporter, who explain- 
ed: " You are very rich. You have had wonderful luck. 
Tell me what to speculate in, that I may make money." 

** ISTever speculate at all," was the serious answer. 

" But you have made money in railroad stocks, wheat, 
silver mines, canal stocks, etc." 

'*Not a dollar, young man! In fact, that's the way I 
have lost thousands." 

''Why, then, how have you made your wealth?'* 

**By inventing a spring bed, and patenting a bootjack. 
Let all speculation alone,, and turn your attention to the 
solid wants of the people." 



Cedar Sbiugles* 

White cedar shingles are the curiosity of the northwest- 
ern lumber trade. They are such for the reason that they 
are much better than white pine, and yet the majority of 
consumers do not know it. Men are continually buying 
pine roof covering, when they could purchase just as han- 
dily a better article for less money than pine costs. A spe- 
cial curiosity in connection with cedar shingles is this, that, 
while a large proportion of the settlers throughout the North- 
west originally came from New York, New England, and 
Canada, and cut their teeth and gloried in their first pair of 
boots under a white cedar shingle roof, they seem to have 
forgotten all about this material since they became citizens 
of the Northwestern States. 

The wholesale lumber dealers give as a reason why cedar 
shingles are not carried in stock more extensively that there 
is little demand for them. Nearly everybody wants pine. 
The wholesale dealers, like other merchants, handle the kind 
of goods there is the more sale for. But a progressive trader 
will endeavor to educate his customers. This the pine mer- 
chants have not attempted to do to any great extent as yet. 
The lasting quality of good cedar shingles should insure 
their dominance over pine, leaving out any other considera- 
tion. It is positively as- 
serted by good authority, 
that cedar shingles are less 
liable to warp than pine, 
stay where they are put 
better, draw nails less, and 
consequently makea tight- 
er roof than pine. In 
places where pine and 
cedar shingles have been 
used on contiguous roofs, 
it has been observed that 
the pine roofs look old and 
dilapidated while yet the 
cedar shingled roofs look 
as well as when first puton. 
All who are in any way 
acquainted with the quali- 
ty of cedar know that it 
has great endurance 
against the effects of moist- 
ure and alternate moist- 
ure and dryness. Cednr 
is the favoiite wood for 
posts and pavement on 
this account. Cedar shin- 
gles on roofs have been 
known to last forty years. 
There is a shingle in this 
office to-day tbat was 
taken from a roof in the 
State of Maine, where it 
bad lain forty years. Half 
of the weather end is worn 
away, but enough is still 
there to shed rain. The 
writer of this was nur- 
tured in his childhood un- 
der a cedar roof that tra- 
dition said had lasted fifty 
years; and when it was 
demolished to make way 
for a new one, the shingles 
were still sound, though 
moss covered and worn. 
There is no question but 
that cedar shingles are 
much more durable than 

The quality of lightness 
in cedar shingles is greatly 
in their favor as material 
for shipment. The lum- 
ber trade of this city, espe- 
cially, has a long reach. In reference to shingles, far away 
Kansas, Nebraska, Dakota, and Texas are the more import- 
ant distributing fields. The lighter shingles can be made 
the more profitable is their shipment. They are very dry 
pine shingles that are made to weigh but 245. Cedar shingles 
can be made to weigh but 200 and less pounds per thousand. 
This results in a great difference on a car load. 

Up to the present time cedar shingles have sold considera- 
bly cheaper in this market than pine. The current prices by 
the cargo range from $1.50 to $2.00, which includes stand- 
ard and extra. The range on the same classes of pine 
shingles is $1.75 to $2.20. 

In view of the excellence, the durability, and the cheap- 
ness of cedar shingles there can be no reason why they 
should not sell in larger quantity than pine shingles, unless 
it is that they are not so extensively manufactured. The 
only possible objection to cedar shingles is that they cannot 
usually be made as wide as pine shingles. But that is not 
a serious objection, since cedar shingles do not shrink, warp, 
nor split as badly as pine, and cedar lays a roof that stays 
in place better than pine. — Northwestern Lumberman, 
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Last year the German Lifeboat Society saved 277 lives, 
the rescued persons belonging to 47 German vessels, and to 
5 English, 4 Dutch, 4 Swedish, 3 Danish, and 2 Russian 
ships. The society supports 87 lifeboat stations. 
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NEW AUTOMATIC CUT-OFF AGBICULTURAL ENGINE. 

The annexed cat represents a new agricultural engine 
manufactured by Shapley & Wells, of Binghamtoo, N. Y. 

The points claimed are the application of the well known 
merits of the automatic cut-off to the purposes for which 
agricultural engines are commonly used, such as thrashing, 
pressing hay and straw, sawing wood. The valve is a new 
method of balancing a slide valve, so simple that there is no 
liability to get out of order in the hands of the most unskilled 
engineer. Steadiness of motion, showing not over two per 
cent variation between light and rated power. Impossibili- 
ty of running away and wrecking the machin- 
ery by the breaking of a governor belt, as there 
is no belt to break, the governing being done 
entirely in the balance wheel. Economy in fuel 
and water, using but from one-half to two-thirds 
of that used by a throttling governor engine. 

The frame supporting the engine and boiler is 
made of wrought channel bar hung on elliptic 
springs at the rear axle, causing the engine to 
run smoothly on the road. Wheels are large, 
making draught light. Pump and heater, and 
injector, are attached. 

The boiler is the Shapley patent, having a 
conical tire box with horizontal and vertical 
tubes, removable jacket allowing the engineer to 
clean tubes while steam is on. It is furnished 
with suitable plugs at bottom for cleaning water 
space when necessary. 

It is also claimed that the boiler is practically 
sparkless, from the circuitous route through 
which they are obliged to pass, nearly all being 
deposited in the base, the condensation from the 
heater being all thrown into stack, thereby 
quenching any stray spark that might exist 
when dry wood is being used. 



ATTITUDES AFTER DEATH. 

BY C. B. BROWN-SEQUARD.* 

Among the phenomena sometimes noticed at the hour of 
death there is one that offers a peculiar interest, and which, 
up to recent times, has remained a mystery. This phenome- 
non appears especially, but not exclusively, after a sudden 
death due either to wounds received upon the field of battle 
or elsewhere, or to other causes, but almost always when 
there has been an intense excitement, and often also when 
great bodily fatigue has preceded the last moment of life. 
The principal feature of this curious fact is the persistence 
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after death of the expression of the face or of certain atti- 
tudes of the limbs or body, or of both. Such persistence 
exhibits itself clearly in certain cases; for example, when, 
despite the sudden cessation of life, a limb that is raised 
does not drop, or when the body of a man standing, or 
seated upon horseback, does not fall over. 

In order to clearly understand the terms of the problem 
to be solved in reference to this phenomenon, it is absolutely 
necessary to know (1) that our attitudes and facial expres- 
sion depend upon a contraction of our muscles due to an in- 
fluence of the nervous centers, and (2) that such influence 
necessarily ceasing at the instant of death, a relaxation must 
also necessarily occur in all the muscles that were contracted, 
unless some other agency at once replaces that which has 
disappeared and causes the same physical state to persist 
that formerly existed therein. 

The question, then, is this: What is the agency that, as 
soon as the faculty of volition vanishes, takes the place of 
the latter, or at least produces in the muscles an organic 
state that prevents all relaxation? 

The object of this article is to answer this question, and to 



Prevention of Noise. 

To those who carry on any operations requir- 
ing much hammering or pounding, a simple 
means of deadening the noise of their work is a great relief. 
Several methods have been suggested, but the best are pro- 
bably these: 1. Rubber cushions under the legs of the work 
bench. Chambers* Journal describes a factory where the 
hammering of fifty coppersmiths was scarcely audible in the 
room below, their benches having under each leg a rubber 
cushion. 2. Kegs of sand or sawdust applied in the same 
way. A few inches of sand or sawdust is first poured into 
each keg; on this is laid a board or block upon which the 
leg rests, and round the leg and block is poured fine dry 
sand or sawdust. Not only all noise, but all vibration and 
shock, is prevented ; and an ordinary anvil, so mounted, 
may be used in a dwelling house without annoying the in- 
habitants. To amateurs, whose workshops are almost al- 
ways located in dwelling houses, this device affords a cheap 
and simple relief from a very great annoyance. 

^ < • » ^ 

How tlie Salt Glaze mvas Discovered. 

In 1680, a very simple accident revealed to the English 
potters a secret which they ought to have learned long be- 
fore from the Dutch wares imported into that country. A 
maid-servant at the farm of 
Mr. Yates, near Burslem, was 
preparing in an earthern ves- 
sel a salt lye for curing pork. 
During her temporary absence 
the liquid boiled over, the 
sides of the pot became quick- 
ly red hot, and when they 
again grew cold, were found 
to be covered with an excel- 
lent vitreous glaze. The cir- 
cumstance attracted the atten- 
tion of Mr. Yates, who related 
it to a neighboring potter who 
at once made use of the dis- 
covery and imparted it to 
others. This ''salt glaze" 
soon to a great extent super- 
seded the lead ore glaze hith- 
erto in use, and was employed 
in the manufacture of 
*' crouch ware," in which all 
ordinary articles of domestic 
use produced at Burslem were 
made. 



Pbotograpliy njvith. Colors. 

A weak print is made from 
a negative, and after finishing 
is well washed. This print is 
then tinted by flat washes of 
the colors desired, which are 
diluted with salted albumen 
instead of water. The print 
80 treated is next floated on a 
sixty grain bath, dried, and placed under the negative, care show^ that the cause or agency to be discovered is not the 
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ATTITUDE OF A SOLDIER ON THE BATTLE-FIELD TWENTY-FOUR HOURS AFTER DEATH. 



being taken to insure its proper registration. The rest of 
the operations are as usual. Another method consists in 
painting a weak proof with water color pigments let down 
with salted albumen. It is then coagulated with alcohol, 
recoated with salted albumen, floated on silver, printed, and 
finished as usual as just described. 



sudden appearance of that state of muscular stiffness known 
by the name of rigor mortis or cadaveric rigidity/, but that 
such agency is found in a peculiar action of the nervous 
centers that manifests itself a little before or at the instant of 
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death. One of the most striking examples of the strange 
fact that I am about to study was observed by Dr. Ross- 
bach, of Wurzbourg, upon the battlefleld of Beaumont, near 
Sedan, in 1870. He found the corpse of a soldier half sitting, 
half reclining, upon the ground, and delicately holding a tin 
cup between his thumb and forefinger and directing it 
toward a mouth that was wanting. The poor man had, 
while in this position, been killed by a cannon ball that took 
off his head and all of his face except the lower jaw. The 
body and arms at the instant of death had suddenly taken 
on a rigidity that caused tliem to afterward remain in the 
position that they were in when the head was 
removed. Twenty-four hours had elapsed since 
the battle, when Dr. Rossbach found the body 
in this state. (See engraving.) 

In tlie first work of any importance in which 
this subject has been treated of, Dr. Ohenu re- 
lates that a French military surgeon. Dr. Perrier, 
was greatly surprised upon going over the battle- 
field of Alma, the day succeeding the terrible 
conflict, to see that many corpses of Russian 
soldiers had attitudes and expressions of counte- 
nance like those of living persons Some of 
these corpses had the different expressions that 
characterize anguish, suffering, or despair. 
Others, on the contrary, had the appearance of 
greater calmness and resignation. 

One case, particularly, attracted the doctor's 
attention, where the body lay stretched out upon 
the ground, the knees bent, the hands clasped 
and lifted in the air, and the head thrown back, 
as if death had come upon the individual while 
he was reciting a prayer. In addition, many 
other persons who have visited battlefields im- 
mediately after a conflict tell us that they ob- 
served numbers of corpses that were still hold- 
ing their guns or sabers. Some seemed to be 
biting their cartridges, while others, still upon 
horseback, continued to preserve the attitude 
they had at the moment of death. These phe- 
nomena have been studied with special attention by Dr. 
Armand at Magenta, by Baron Larrey at Solferino, and by 
Dr. Baudin at Inkermann. 

I owe to the kindness of Dr. S. Weir Mitchell a knowledge 
of an excellent memoir by Dr. John Brinton, of Philadel- 
phia, upon the * ' Rigidity which Accompanies Sudden or 
Violent Death "—a work in which the question under con- 
sideration is studied with the greatest care. Speaking of 
the field of battle of Antietam, Dr. Brinton says that he 
counted forty corpses over a space of from 40 to 50 yards 
square, and he gives us the following picture of what he ob- 
served in this place: 

" Several of these corpses were lying in extraordinary at- 
titudes, some with their arms lifted and rigid, and others 
with their legs drawn up toward the trunk, and stiff. With 
others, in quite large number, the trunk was curved forward 
and also rigid. In a word, these attitudes were not those 
of the state of relaxation produced by death, but rather 
those of an apparently active character, doubtless due to a 
final muscular act at the very moment of the extinction of 
life — a spasmodic act that had left the muscles stiff and in- 
flexible. Death, in the ma- 
jority of these cases, had 
been caused by wounds made 
in the breast; and, less fre- 
quently, by balls that had 
traversed the head or ab- 
domen. In the latter cases 
there had been considerable 
hemorrhage, as was proved 
by the pools of blood of dark 
color near the sides of the 
bodies. This inspection was 
made thirty-six hours after 
death, or still later." 

The following three cases 
related by Dr. Brinton (which 
were furnished to him by 
friends) are very remarka- 
ble-, 

A detachment of United 
States soldiers, foraging 
around Goldsborough, N. C, 
came suddenly upon a small 
band of Southern troopers 
who had dismounted. These 
latter immediately jumped 
into their saddles, and all 
scampered away except one, 
after being exposed to one 
round of fire. The soldier 
who did not escape was sit- 
ting upright, one foot in his 
stirrup. In his left hand he 
held the bridle and the horse's 
mane, while his right hand 
grasped the barrel of his rifle, near the muzzle, the stock of 
the gun resting on the ground. The horseman's head was 
turned toward his right shoulder, apparently watching the 
approach of the assailing psj-ty. Some of the soldiers of 
the latter were preparing to fire again, when their ofllcer 
ordered them to desist, and to go and make the defiant man 
a prisoner. The latter, upon being ordered to surrender. 
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made no answer. When he was approached and examined, 
it was found that be was dead and rigid in the singular atti- 
tude that we have just described. It took considerable of 
an effort to force his left hand to release the horse's mane 
and to remove the rifle from his right hand. When the 
body was laid upon the ground, the limbs preserved the same 
position and the same inflexibility. This man had been 
struck by two balls fired from Springfield rifles. One of these 
had entered to the right of the vertebral column and had 
made its exit from the body near the region of the heart. 
It had left its track upon the side of the saddle, and had 
then dropped to the ground. The other ball had entered 
through the right temple, and its point of exit could not be 
found. The horse had remained quiet, as he was fastened 
by a halter. 

The following is another incident: At the battle of Wil- 
liamsburg, Dr. T. B. Reed examined the body of a United 
States zouave who had received a ball in the forehead just 
as he was climbing over a low fence. He, likewise, had 
preserved the last attitude of his life. One of his legs was 
half over the fence, while his body still remained behind. 
One hand, which was partially closed, was raised level with 
his forehead, with the palm forward as if to preserve him- 
self against some imminent danger. 

Dr. Henry Stille relates that, while seated upon a freight 
car on the Nashville and Chattanooga Railroad, he saw a 
brakeman instantly killed by a ball which struck him be- 
tween the eyes, a mortal wound that was given by a guerilla 
who lay in ambush in a forest through which the train was 
passing. The man thus killed was tightening the brake 
when he received the ball. After his death his body re- 
mained fixed, the arms extended and stiff on the hand wheel 
of the brake. The pipe that he was smoking remained 
fastened between his teeth. The rigidity was so perfect, 
and his hands were so tightly closed, that it was scarcely 
possible to free the corpse and make it let go its hold. 

A maintenance of the last attitude may occur under cir- 
cumstances other than a sudden death produced by lesions 
of the brain, heart, or lungs, although an injury to an organ 
of great importance to life is the most frequent cause of the 
phenomena. Dr. Brinton has observed it after wounds made 
in the abdomen, and Dr. Armand, in a single case, through 
a wound of the thigh. 

Yet this phenomenon does not manifest itself exclusively 
in cases where death results from wounds. It was observed 
in a horrible accident that happened at London in 1867, 
when forty-one persons, skating upon Regent's Park 
Reservoir, perished through the sudden giving way of the 
ice. The following extract from the Times concerning this 
event is full of interest: 

"The attitude of the majority of the persons who were 
taken from the water has given rise to numerous discussions 
in the medical journals. In almost all cases the arms were 
raised, and sometimes the elbows were pressed against the 
sides. In other cases the elbows formed a right angle, and 
projected as in the act of skating. It may be concluded 
that these unfortunates were resting upon the ice with their 
arms, not daring to use their hands, and that when, on be 
coming exhausted, they died, it was not through asphyxia, 
but rather through the action of cold and fright; and this 
would explain why they preserved the position in which 
they were found." 

Dr. Taylor had already mentioned the case of an individual 
who had for a long time held his arms extended to avoid be- 
ing drowned, and in whom, after death, these limbs were 
found stiffened out in the same position. 

It seems that carbonic acid is capable of producing that 
special rigidity of the muscles that maintains the trunk and 
limbs in the attitude that the last act of the will has caused 
them to assume. 

In 1832 Dr. Von Graefe saw, in the grotto of Pyrmont, 
the corpse of a young man who had voluntarily put an end 
to his days by exposing himself to the carbonic acid gas that 
fills this cavern. The body was found half seated upon the 
ground. One of the hands supported the head, as if the 
young man had desired to avoid touching the wall, against 
which the upper part of his body rested. The trunk was 
bent toward the right. The attitude of the body had the 
appearance of a person asleep and reposing peacefully. 

How shall we explain this curious series of facts? We 
know that sooner or later there supervenes a stiffness (called 
cadaveric or post mortem rigidity) in all the limbs and all other 
parts of the body where there are muscles. Is not the stiff- 
ness that occurs on the battlefield, and sometimes elsewhere, 
immediately after death, merely a cadaveric rigidity that 
has come on suddenly? Those who know the law that I 
have established concerning the rapidity or retardation of 
cadaveric rigidity after death (see my Croonian Lesson be- 
fore the Royal Society of London, 1861) will find it evident 
that in the majority of the cases of preservation of attitude 
after death that I have just mentioned, the circumstances 
were very favoiable for the prompt appearance of post 
mortem rigidity. Yet, even in the cases placed under the 
most favorable circumstances, death could not have come 
on quickly enough to permit of the preservation of an ante 
mortem attitude. This is a sufficient reason to assure us that 
the fact that we have to explain is not due to the sudden 
intervention of cadaveric rigidity. But how, then, shall we 
explain this fact? 

Some experiments that I cannot here give the details of 
have shown me that it is a fixed contraction — a tonic, per- 
sistent, muscular action which then occurs, similar to that 
which it replaces, and which existed during life. At the 



very moment that death comes on, this fixed or tonic con- 
traction occurs. It is an act of life, but the last one. I have 
sometimes seen this contraction exhibit itself and then disap- 
pear, and it was not till later that the true cadaveric rigidity 
supervened. 

Death, in man as in animals, takes place in two ways that 
differ radically from each other. On the one hand, it may 
supervene suddenly, either through the influence of excite- 
ment or that of a wound or blow, or, again, through the fol- 
lowing causes: The impression produced by submersion in 
cold water, or in almost icy water, and the impression pro- 
duced sometimes, in persons who are eminently nervous, by 
the least lesion affecting certain parts of the body. In this 
kind of death there may not be even the least vital mani- 
festation after the last sigh, except a feeble action of the 
heart that soon disappears. All the cerebral faculties give 
way suddenly — consciousness, intelligence, the will, the 
perceptive faculties, sensorial and sensitive impressions, and 
respiratory motions all disappear at once. There is no 
agony, and none of that struggle that usually precedes death. 
The body suddenly loses its temperature, and cadaveric rig- 
idity comes late, and lasts considerably. 

In the other kind of death, which is the one that we usu- 
ally observe, there is, on the contrary, a genuine struggle in 
the still living organism, especially when life is ending 
through the effect of certain wounds or of a great hemor- 
rhage, or as a consequence of a complete and sudden de- 
privation of respiration. The heart in such a case beats 
violently, the efforts made to breathe are extremely energetic, 
consciousness and the cerebral faculties may keep up for a 
short space of lime, and after this, great agitation or general 
convulsions occur. The temperature of the body rises, and 
this increase may still continue for some little time after the 
last effort made to breathe. Cadaveric rigidity appears 
early, but never immediately. 

My experiments and the details of the cases that I have 
related show that the persistence of the last attitude does not 
o<:;cur in all cases of death belonging to the first of the two 
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types just described; but facts indicate that this singular 
phenomenon occurs only in cases of death that belong to 
this type. 

In one of the conclusions of Dr. Brin ton's excellent memoir 
he says that in the cases of persistence of attitude that have 
been observed upon the battlefield, and that he describes, 
death had probably been instantaneous, without being ac- 
companied with convulsions or agony. 

It results from the facts that I have studied in this paper, 

and from the experiments that I have done nothing more than 

allude to: (1) that the preservation after death of the attitudes 

of life, and of the facial expression, does not depend upon 

the sudden appearance of what is called cadaveric or post 

mortem Y\g\(\\ty , but upon the production of a vital act of 

rigidity or tonic contraction, like the fixed spasm that we 

often see in hysterical or paralytic persons; and (2) that a 

number of causes of death, acting without the ordinary 

agony, may produce that strange phenomenon which is 

characterized by a persistence after death of the attitude and 

facial expression that existed at the moment of the last 

sigh. 

^ < t » » 

A Strong Money Box. 

Mr. William H. Vanderbilt's treasure vault, in which it is 
said he recently stowed away some $100,000,000 in securi- 
ties, is one of the most redoubtable works of defense on the 
American continent, though you may not be entirely certain 
of that by surveying his mansion from the outside. Its 
foundations were blasted out of the rock ; the front wall is 
5 ft. in thickness, and the side and rear walls 3 ft., the ma- 
terials used being pressed brick with brown stone trim- 
mings. The beams, girders, and main pillars are iron, in- 
cased in fire proof material. The doors, window frames, 
and minor partitions are iron, marble, and glass. No wood 
is to be found in the structure. The great vault is 36x43 
ft., of wrought iron, steel, and Frankliniteiron, is imposing 
in strength and proportions, and is situated on the ground 
floor. Its four outer doors weigh 8,200 pounds each, and 
have every effective and known improvement in defensive 
devices. A massive wall of masonry surrounds the iron 
work. The vault, which is burglar, fire, and water proof, 
constitutes a distinct building in itself. 



Anti-Induction IWires. 

Mr. F. K. Gisborne, superintendent of the government 
telegraph service of Canada, has introduced his new system 
to obviate the evil effects of electrical induction in under- 
ground and aerial conductors. 

Experiments have been made with a section of cable about 
thret thousand feet in length, constructed under his direc- 
tion, and laid underground between two of the departmental 
buildings in Ottawa. The cable contains twenty indiffer- 
ently insulated conductors or wires, which are divided into 
pairs, two conductors being twisted together in each case. 
Each pair constitutes a metallic circuit, one conductor being 
used as a '' return," instead of the earth plates usually em- 
ployed. The peculiarity of the invention consists in the 
twisting of these metallic circuit conductors, as both wires 
are thus made to occupy an equidistant relationship with re- 
spect to any other conductor or pair of conductors in their 
vicinity. By this device a current introduced into a circuit 
is conducted down one wire, and up the other; and, the po- 
sition of both wires being the same with respect to neigh- 
boring circuits, the inductive effect of the current passing 
down one wire is neutralized by the inductive effect of the 
same current passing up the return wire. 

The twisting of the wires of the metallic circuits lessens 
the effect of induction of the current upon itself. When 
the wires of a metallic circuit are laid parallel throughout, 
the current induced from one wire into the other is in the 
same direction as the current itself passing in that wire; the 
effect of the current is therefore prolonged, and retardation 
experienced in a marked degree; whereas, when the wires 
are twisted closely (say, two turns to the inch), the wires 
occupy throughout their length a position approaching right- 
angles with respect to each other; and the induced currents 
are thereby materially lessened, and retardation rendered 
lass appreciable. 

. ^ i m i ^ 

TELEPHONE SUPPORT. 

The receiving telephone. A, is of the ordinary construc- 
ti(m, and is supported in a fixed position; it is provided 
with a mouthpiece extension, B, having three branch tubes, 
DOE, for receiving flexible tubes. A curved spring, I, of 
nearly semicircular form, is jointed to a similar spring, H, 
and these two springs are kept in a fixed position in relation 
to each other by the brace, N, which is made adjustable in 
order to adapt the apparatus to the heads of different users. 
Attached to the ends of the spring, I, are earpieces, G, pro- 
vided with tubes, P, having branches, J. The tube, F, 
communicates with the central tube of the extension, 
B, on the receiving telephone, and the tube, K, communi- 
cates with the other earpiece, and a branch, M, communi- 
cates with the mouthpiece, L, secured to the center of the 
spring, H. By this means the earpieces and the mouthpiece 
are held in position for use. The branch, D, is connected 
with the transmitter, P; the branch, C, is connected with 
the earpiece, T, to enable a second person to listen. 

Sounds produced by the receiver diaphragm are communi- 
cated to the ears through the tubes, F K, and the earpieces; 
and speech uttered in the mouthpiece affects not only the 
transmitter through the tubes, M, K, F, and O, but also the 
receiver, which thus acts as a transmitter also and augments 
the volume of sound transmitted. To prevent the accidental 
jerking of the apparatus from the head, the tube, F, is at- 
tached to the clothing by a clasp pin. 

This invention has been patented by Mr. N. Gr. Warth. of 
Canton, Ohio. 

^ < > » » 

Ne^v Process for Preserving Meat* 

Mr. Richard Jones, who has for many years devoted his 
attention to the preservation of meat, has now adopted a 
new process. The principle consists in the injection of a 
fluid preparation of boracic acid into the blood of the ani- 
mal immediately after it has been stunned, and before its 
heart has ceased to beat; the whole operation, including the 
removal of the blood and chemical fluid from the body of 
the animal, only taking a few minutes. The quantity of 
boracic acid used is very small, and that little is almost im- 
mediately drawn out again with the blood. The preserva- 
tion of the flesh is said to be thoroughly effected; the 
quantity of the chemical left in the flesh must therefore be 
very small, and can scarcely be injurious to the human sys- 
tem; for, as Professor Barff has proved by experiment, liv- 
ing animals, either of the human or other species, do not 
seem to be injured in any way by the consumption of it. A 
demonstration of the effects of the process was given in 
April at the Adelphi Hotel, London, when the joints cut 
from a sheep that had been hanging for more than seven 
weeks at the house of the Society of Arts were cooked in 
various ways, and those present agreed that the meat was 
equal to ordinary butcher's meat. 

^ < • > »i 

The lioulsville Exposition of 1884. 

The exhibition of last year at Louisville, Ky., was a bril- 
liant success. The attendance was large, and there was a 
good representation from all parts of the country. The 
managers state that of 600 car loads of machinery sent there 
from the Eastern States, less than tOO car loads were re- 
turned, so large a proportion of the articles having been 
sold during the exhibition. The exhibition this year will 
open August 16, and close October 25. Louisville is now 
very near the center of population of the United States, and 
there is no better section of the country for the enterprising 
manufacturer seeking a market than is to be found within a 
radius of two or three hundred miles of that city. 
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Paper Making Materials. 

The attentioD that has been given of late years to the very 
important question of the paper supply has resulted in the 
more general utilization of many products that were but a 
few years ago scarcely known. The threatened exhaustion 
of the esparto supply went a considerable way to turn the 
attention of paper makers to other sources of material, and 
fresh substances are now frequently brought to notice, the 
young shoots of the bamboo being among the most recent. 
The essential for a good paper is a substance that will pulp 
well, and at the same time possess a fiber sufficiently tena- 
cious to strengthen the paper when finished ; thus the well 
known India papers made from the tough, fibrous barks of 
Daphne papyracea and D. cannabina are celebrated for their 
great strength ; and again the Japanese papers made from 
the inner barks of Broussonetia papyrifera and B. Kaemp- 
feri are sometimes made as thin as gauze, and yet on ac- 
count of the interlacing fibers they possess considerable 
strength. 

Everybody knows how multitudinous and varied are the 
uses to which the Japanese apply paper. It is then to some 
of these well known foreign sources of paper material, the 
suitability of which is abundantly proved, that we ought to 
look for some of our future supplies. It is not impossible per- 
haps to export the material in the form of paper stock or 
half-stuff, and we might perchance get this either from the 
Indian daphne or the Fijian or Japanese broussonetias ; be- 
sides which, the plants themselves might be introduced into 
some of our colonial possessions, and grown for the sake of 
their fibrous bark; indeed, this would seem to have been al- 
ready begun by Dr. King in the Botanic Garden, Calcutta; 
for in his last report on these gardens he says: * * The paper 
mulberry (Broussonetia papyrifera) grows wonderfully well, 
and lam trying to obtain the seed in large quantity from 
Europe, so as to be able to spread its cultivation in India." 
This, then, would seem to be a new branch of culture well 
worth consideration and experiment by planters in various 
parts of the world, for the trees might even be planted on 
the boundaries of plantations or as shade trees. 

The paper mulberry grows everywhere in Japan, and is a 
valuable tree, as furnishing the bast from which a large por- 
tion of the Japanese paper is made. The plants are repro- 
duced in quantity by subdividing the roots, and in two 
or three years are ready to be cut. This work is done in 
November, and the branches, 7 to 10 feet long, are made 
up into bundles 3 or 4 feet in length, and steamed, so that 
the bark is loosened, and can be more readily stripped off. 
This is washed, dried, and then again soaked in water and 
scraped with a knife to remove the outer skin, which is 
used for inferior kinds of paper. The bast, when cleaned, 
is washed, repeatedly kneaded in clean water, and mixed. It 
is then bleached in the sun until sufficiently white, after 
which it is boiled in lye, chiefly of buckwheat ashes, to re- 
move all gummy matters. The fibers are now readily sepa- 
rated, and are transformed into pulp by beating with wood- 
en mallets. The pulp is mixed in vats, with the necessary 
quantity of water, to which is added a milky substance pre- 
pared from rice flour, and a gummy infusion of the bark of 
Hydrangea paniculata, or of the root of Hibiscus manihot. 

The ** couches" on which the paper sheets are produced 
are made of bambo®, split into very fine sticks, and 
united in parallel lines by silk or hemp threads, so as to 
form a kind of mat. This is laid upon a wooden frame, 
and the apparatus dipped into the vat, raised and shaken, 
so as to spread the pulp evenly, after which the cover is first 
removed, then the bamboo couch with the sheet of paper, 
and in returning the operative lays the sheet upon the 
others. When a number of sheets have thus been prepared 
they are pressed, to exclude the water, and afterward spread 
out with a brush upon boards and allowed to dry. The 
sheets are only about 2 feet in length, but sometimes sheets 
10 feet long are produced. 

On all sides the question of finding substitutes for rags for 
paper making is acknowledged to be one of the most im- 
portant. In Bavaria, according to a recently issued gov- 
ernment report, the paper makers are directing earnest at- 
tention to the discovery of some substitute for rags, ** and 
largely adopting wood, which has not tended to improve 
the paper; and they still desire to see the export duty re-es- 
tablished, as though the duties on paper under the new 
tariff may give them the home market, they are desirous of 
improving their paper and exporting to foreign coun- 
tries.'' 

Again, in a report from the Consul at Christiania, we read 
that the produce of wood pulp increased immensely during 
1882, causing prices to fall considerably. Many mills were 
extended, and several new ones were erected during the 
year. Some of the mills established in 1881 only com- 
menced working in the beginning of 1883, at a time when 
the sale of wood pulp is, as a rule, very limited. The manu- 
facturers tried to force the sale of their produce, and thus 
large quantities were rather suddenly thrown upon the mar- 
ket, causing a considerable fall in prices. While the con- 
sumers in 1881 had to pay from £5 to £5 7s. 6d. per ton for 
wood pulp containing 50 per cent of water, delivered free 
on rail at Christiania, the average price at the close of 1882 
only amounted to £3 10s.; and in the summer the 
best wood pulp was sold at even £3 5s. per ton. Manufac- 
turers found it difficult to dispose of their large stocks, and 
as wet wood pulp could not be well preserved for a longer 
time considerable quantities were damaged, and sold as in- 
ferior goods at prices varying from £3 to £2 15s. per ton. 
In consequence of this many mills stopped working until 



their stock of pulp had sufficiently diminished. In Novem- 
ber, 1882, a meeting of manufacturers was held in Christi- 
ania, when several subjects connected with the wood pulp 
industry, were discussed. Thus , it was proposed to restrict 
the produce, but no practical result in that direction was 
arrived at, except that a committee was elected for a further 
consideration of the matter. It seems that, while in 1875, 
8,540,000 tons of wood pulp were exported, the quantity had 
risen in 1882 to 59,033,000 tons. 

From Drammen the Vice-Consul also reported that the 
exportation of wood paper pulp showed a considerable in- 
crease. As only a very few mills, however, gave a reasonable 
profit, the owners were compelled to avoid all possible ex- 
pense, and therefore a large proportion of the pulp was ex- 
ported from Drammen direct, instead of ma Christiania, in 
order to save the cost of railway carriage between those two 
places. Since all the paper pulp mills are situated along 
the railway line from Drammen up to Konigsberg and 
Randsfjord, the only reason for exporting the pulp by way 
of Christiania, and paying heavy railway charges, is the 
convenience which the regular lines of steamers from Chris- 
tiania to the great places of import afford to shippers. A 
regular line of steamers from Drammen to a convenient port 
on the east coast of England ought to pay, especially if a 
reasonable return freight could be relied on. 

In a report from Rome dated at the close of the past year, 
under the head of paper, it is stated that " this industry, for 
which considerable hydraulic force is necessary, meets, in 
the province of Rome, with the most favorable auspices, yet 
there are surprisingly few manufactories; indeed, there are 
only eighteen moved by 510 hydraulic horse power, and em- 
ploying 347 men, 157 women, and 103 children. The pro- 
duction of paper is a little over 16,000 quintals (31,520 cwt.), 
though it might be at least 25,000 quintals (49,000 cwt.). 
The materials used for making it are rags of vegetable tex- 
ture, and straw. A manufactory in Tivoli makes use of 
asbestos for the production of cardboard. At present the 
manufacture of paper in Italy exceeds the demand as to 
quantity, but not as to quality. The newspapers of Rome 
are printed on paper obtained from manufactories on the 
river Livi, distance about seventy-five English miles from 
Rome.'' 

Among the most recent materials applied to paper making 
are the fibrous stems of the sugar cane after they have been 
passed through the mill, and the saccharine juice expressed; 
this, which is known as bagasse, has hitherto, in most cases, 
been used as fuel. In America, however, fuel of all kinds 
is cheap, so that in Louisiana, for instance, bagasse is seldom 
or never used for burning, 'and it is a worthless product, 
some planters, indeed, not knowing what to do with it. Re- 
cent experiments have shown that the hitherto useless ba- 
gasse contains a fiber that may be utilized for paper making. 
A ton of the material will yield about 650 pounds of fiber, 
while every ton of the latter can be converted into 1,500 
pounds of pulp. 

It has been estimated that each planter who makes 400 
hogsheads of sugar might realize no small portion of his 
yearly expenses by working his bagasse and extracting its 
fiber. A company w^as formed in New Orleans about a year 
ago to make paper out of cane fiber. Their numerous ex- 
periments have satisfactorily ascertained that paper of an 
excellent quality can be made from this substance, and that 
the material is so inexpensive that it can be profitably 
worked. Certain planters have offered the company all the 
bagasse on their places for from five to ten years gratis. They 
hope to see this new industry started, so that they will be 
able to sell their bagasse to the factories. Others propose to 
extract the^ber themselves, for, if once paper factories are 
established, it will become a marketable product. — John B. 
Jackson, Mttseum, Kew; The Gardeners' Chronicle. 



Manufacture of Porcelain at the Royal Works, 
Dresden. 

These works are at Meissen, near Dresden. The china for 
ornamental pressing is not used in a clay state, but as a 
liquid, slip-like, thick cream. This is poured into the orifice 
of the mould left for the purpose, and then allowed to stand 
for a short time; when sufficient slip has adhered to the 
mould, the remainder is poured back into the casting jug. 
The slip having remained in the mould for some minutes be- 
comes sufficiently solid to enable the workman to handle it. 
He next proceeds to arrange all the pieces on a slab of plas- 
ter before him. He then trims the superfluous clay from 
each, and applies some liquid slip to the parts, and so makes 
a perfect joint, each part being fitted to its proper place, 
until the whole figure is built up as it was before it was 
moulded; as each joint is made, the superfluous slip is re- 
moved with a camel's hair pencil. 

The object is next propped with various strips of clay 
having exactly the same shrinkage and is then ready for 
the oven. The shrinkage, or contraction to which we 
have alluded is one of the most important changes, as 
well as one of the greatest difficulties encountered in the art 
of pottery. The change will be more or less, according to 
the materials used and the process employed in making. 
Thus, earthenware will not contract so much as porcelain, 
and a pressed piece will not contract so much as a cast one. 
The contractions are sufficiently well known to the model- 
er, and he makes allowance in the model accordingly, the 
design being fashioned so much larger than is actually re- 
quired; the shrinkage from the original model to the fin- 
ished object being sometimes equal to 25 per cent. 



The ware up to this point in all the stages of manufacture 
we have described is most tender, and can only be handled 
with the greatest care. 

The manufactured objects being now ready for baking, 
are taken to the placing house of the biscuit oven, where 
may be seen some hundreds of seggars of all shapes and 
sizes. These seggars, which are made of fire clay and are 
very strong, are the cases in which the ware is to be burned. 
Common brown wares, when the fire is comparatively easy, 
may be burned without any protection, as the fire or the 
smoke cannot injure them ; but for porcelain or white earth- 
enware these cases are necessary. The seggars are made of 
various shapes to suit the different wares. Flat round ones 
are used for plates, each china plate requiring its own seg- 
gar and its own bed in it, made of ground flint very carefully 
prepared, for the china plate will take the exact form made 
in the bed of flint. Cups and bowls are placed, a number of 
them together, in oval seggars, ranged on china rings to 
keep them straight. These rings must be properly covered 
with flint to prevent them adhering to the ware burned upon 
them. The seggars when full are piled one over the other 
most carefully in the oven, so as to allow the pressure to be 
equalized as much as possible; this is absolutely necessary, 
as when the oven is heated to a white heat (calculated as 
equal to about 25,000° Fah.) the least irregularity of bearing 
might cause a pile to topple on one side, and possibly affect 
the firing of the whole oven, causing a great amount of loss. 
Calcined flint is used for the purpose of making beds for the 
ware, because being pure silica it has no melting properties, 
and will not adhere to the china. 

The form of oven seems to have been much the same in 
all ages, viz., that of a cone or a large beehive. A china 
oven is generally about 14 feet in diameter inside. It is built 
of firebricks, and is incased several times round with bands 
of iron to prevent too great expansion from the heat inside. 
There are generally eight fireplaces around the oven, with 
flues which lead directly into the oven in different directions 
A china oven takes about forty hours to fire; it is then left 
to cool for about forty-eight hours. In order to test the 
burning, the fireman draws small test cups through holes in 
different parts of the oven made for the purpose. These tests 
show, both by contraction and the various degrees of trans- 
lucency, the progress of the fire. The test holes are care- 
fully stopped with bricks, so that cold air cannot be drawn 
into the oven. 

The porcelain having been burnt is now in the state called 
biscuit ; it is translucent and perfectly vitreous. Having had 
the flint rubbed off the surface and been carefully examined, 
it is sent into the dipping room. 

The dipping room is supplied with large tubs of various 
glazes, suitable to the different kinds of ware. The glaze is 
really a kind of glass, which is chemically prepared of borax, 
lead, flint, etc., that when burned will adhere to the porce- 
lain, and will not craze or crackle on the surface. This 
glaze is ground very fine (being on the mill for about ten 
days) until it assumes the consistency of cream. The pro- 
cess of glazing is simple, but requires a practiced hand, so 
that every piece may be equally glazed and the glaze itself 
equally distributed over the surface. 

From the dipping room the ware is brought into the dry- 
ing stove, where the glaze is dried on the ware. It is then 
taken by women into the trimming room, where any super- 
fluous glaze is taken off, and defective places are made good. 
From this room it is taken to the glost oven placing house, 
where the greatest care and cleanliness are required, as 
should any dust or foreign substance get on the glaze it will 
adhere in the fire, and very likely spoil the piece. 

The glost oven is of the same construction as the biscuit. 
It takes sixteen hours to fire, and the tests are made in the 
same manner as in the biscuit oven. The average heat is 
equal to about 11,000° Fah. In about thirty-six hours the 
oven will be sufficiently cool for the ware to be removed. It 
is then sent into the white warehouse, where it is sorted and 
given out to the painters and gilders, to be decorated accord- 
ing to the orders on the books. 

Visitors generally look forward with pleasure to the mys- 
teries of the decorating department. It is interesting to 
watch the painters, some on landscapes, others on birds, or 
flowers, or butterflies. All are interested in their work, 
which to the uninitiated may appear at first sight to be veiy 
unpromising, the colors being dull, and the drawing un- 
finished. As the work advances, it will be better understood. 
After the first "wash in" has been burned, and the painter 
has worked upon it for the second fire, the forms and finish, 
both in style and color, begin to appear. 

The colors used are all made from metallic oxides; thus 
copper gives green and black; cobalt, blue; gold, purple; 
iron, red; etc. 

The painters are trained from about fourteen years of age 
under special instructors; they thus acquire a facility of 
drawing and general manipulation of the colors which is 
found almost impossible to attain at a later period of life. 

The gilding process is carried on in rooms adjacent to the 
painting. The elaborate and finely executed patterns in 
gold are all traced by the hand. The workmen require 
special training for this department also, correct drawing 
and clean finish being absolutely necessary. For the pur- 
pose of getting correct circles and speedy finish on circul.ir 
pieces, a simple mechanical contrivance is used. A small 
table or stand with a revolving head receives the plate or 
saucer or cup, which is carefully centered so as to run truly. 
The time required for enamel kiln tiring is about six hours. 
--Pottery Gazette, 
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ENGINEERING INVENTIONS. 

Mr. De Witt C. Ciimings, of Carthage, 
Jefferson County, N. Y., is the patentee of an improv- 
ed counter shaft, including an independent short shaft 
in line with the counter shaft, intended to secure bet- 
ter alignment, do away with the ordinary loose pulley, 
and provide means for better lubrication. 

A bearing for the spindles of amalgamating 
pans has been patented by Mr, Andrew Wallace, of 
Leadville, Col. The invention covers an improved 
contrivance of devices for centering and tightening 
the sliding jackets of the grinding muUers, with a 
spindle of angular or flat sided shape, on which the 
hollow space of the jacket fits, with adjusting wedges 
and screws for centering and tightening. 

A car coupling has been patented by Mr. 
Hugh Graham, of Dartmouth, Nova Scotia, Canada. 
There are sliding blocks and springs in the sockets of 
the drawheads, to hold the links up level and to hold 
up the coupling pins for self -coupling, the blocks hav- 
ing spring latches so they may be easily set for hold- 
ing up either the links or pins, with various other im- 
provements, whereby the cars may be coupled or un- 
coupled without going between them. 

A car coupling has been patented by Mr. 
Frederick E. Grothaus, of Boerne, Texas. Two coup- 
ling hooks are pivoted on a projection from the bottom 
of the car, passing through a guide slot, and connected 
with a vertically movable bar for raising them; the 
coupling hooks are raised and their free ends pressed 
together, and when released they swing downward 
and their free ends are separated to allow the hooks to 
catch on the front posts of the coupling box on the op- 
posite car. 

r-*>« 

MECHANXCAL INVENTIONS. 

A turning machine has been patented by 
Mr. Albert T. Booth, of Merideu, Conn. This inven- 
tion consists of a sliding tube in a revolving tube, the 
latter having a nipple on the end which contains a 
chuck fixed on the end of the sliding tube, and the 
sliding tube having bevel projections on its inner end, 
thus making an improved machine for turning metal 
or wood. 

•-♦-^ 

AGKICULTURAL INVENTIONS. 

A hay slacker has been patented by Mr, 
John M. Coe, of Sloan, Iowa. This invention covers 
a novel construction and combination of parts to take 
hay from the ground, elevate it to the desired height, 
and then drop it upon the stack, to be stowed away by 
an attendant. 

A rice drill has been patented by Mr. Ar- 
thur De L. Middleion, of Charleston, S. C. There are 
seed boxes outside of the wheels, so seeds can be 
planted along the edges of drains or ditches, all the 
seed boxes are provided with covers, and there are 
various novel devices and peculiarities of construction 
and arrangement. 



MISCELLANEOUS INVENTIONS. 

A wagon running gear has been patented 
by Messrs. John B. Spry and Thomas Barry, of Valpa- 
raiso, Ind. The invention covers some novel details in 
the construction and combination of parts, to increase 
the strength and durability of wagon gearings. 

A portable folding parlor bowling alley has 
been patented by Mr. William M. Goodenough, of 
Newark, N. J. It is formed of a series of sections 
hinged or otherwise attached to each other, with a fold- 
ing box' at one end adapted to receive the balls that 
have been rolled at the pins. 

A package aud book holder has been pa- 
tented by Mr. Charles Huff, of St. Louis, Mo. It con- 
sists of a combination of right angular wire frame, a 
spring frame pivoted thereto, a handle, cross piece, and 
rack, all making a convenient carrier and holder for 
books and packages. 

A baling press has been patented by Mr. 
Simon P. Harbaagh, of Cumberland, Md. This inven- 
tion consists of a novel construction whereby the bal- 
ing of cotton, hay, and other substances is facilitated, 
and it may also serve as a platform scale to weigh the 
bales as they are discharged from the press. 

A saw handle has been patented by Messrs. 
Kufus H. and "William D. Shumway, of Lebanon 
Springs, N. Y. In combination with the handles of 
cross cut saws are plates made to form longitudinal 
grooves, cross grooves, and locking cavities, with a 
saw blade holding hook to engage with the walls of 
either of the cavities, with other novel features. 

An ear corn feed regulator has been pa- 
tented by Mr. Samuel E. Marsh, of Tarkio, Mo, It 
consists of pronged wheels and a discharging shelf ar- 
ranged with the chute and hopper of an elevator car- 
rying belt on the hopper of a storage crib, for feeding 
com regularly to the buckets of the elevator, or from 
different sections of the crib. 

A trace bearer for pad skirts has been pa- 
tented by Mr. Simmons D. Taylor, of Carthage, N. Y. 
The bearer consists of an elongated loop or metal 
frame, by which the trace is prevented from wearing 
off the skirt, and the bearer will last longer than the 
usual trace bearer, which is facilitated by a special 
construction and arrangement of parts. 

A saw table gauge has been patented by 
Mr. Henry L. Hopkins, of Caro, Mich. This is an at- 
tachment for scroll sawing machines, a parallel wayed 
frame, with ways therefor, being secured to the saw- 
ing machine in a vertical plane nearly at right angles 
to the plane of the saw, and a saw table being pivoted 
in the parallel frame. 

A propeller for small boats has been patent- 
ed by Mr. John B. Kibler, of Minneapolis, Minn. A 
bottomless socket, with an upright post adjustably se- | 
cured therein, is attached to the side of the boat, and ^ 
this is made to sustain a paddle bar to be operated by 
a crank within the boat, by which the latter may be ' 
propelled in any desired direction, | 

A well bucket fixture has been patented by 
Mr. Frank L. Howell, of Neligh, Neb. This invention 



relates to sheet metal well buckets with a bottom ring 
supporting the valve, and the valve having a stem on 
its lower side for raising it, and the improvements 
cover improved construction and arrangement of the 
ring and valve. 

A corkscrew has been patented by Mr. 
William E. Alvord, of Appleton, Wis. The corkscrew 
is formed on the lower end of a rod contained in an ex- 
lernaliy threaded tube, which in turn is contained in 
an internally threaded tube, the object being to so con- 
struct the corkscrew that the cork can be extracted 
without requiring the operator to pull on the corkscrew. 

A friction clutch has been patented by Mr. 
William H. Rascoe, of Plattsburg, N. Y. In combina- 
tion with a shaft is a loose wheel with recesses con- 
taining rollers, against which blocks rest, which are 
pressed by springs against the rollers, causing the 
rollers to bind on the wheel or shaft when the wheel 
revolves in one direction, but not when revolving in 
the reverse direction. 

A refrigerator has been patented by Mr. 
Harvey W. Nash, of Amsterdam, N. Y. The ice box 
or crate, and other parts in the refrigerator, are so sus- 
pended that the water, condensing on such parts, as 
well as the drip water, cannot follow down the connec- 
tions to dampen the walls of the refrigerator, thus ren- 
dering unnecessary the lining of the refrigerator with 
metal. 

A magazine gun has been patented by Mr. 
Franklin J. Evans, of Iowa Falls, Iowa. The gun has 
a reciprocating breech block, with a lever pivoted 
thereto, and a stop bar in the breech cavity; there is 
also a lifting lever pivoted under the stop bar, with va- 
rious other improvements, and the gun may also be 
used with single cartridges without employing the 
magazine. 

A tailor's pressing machine has been pa- 
tented by Mr. Edward Walker, of New York city. It 
is made with an ironing board mounted on a carriage 
adapted to run on a table, above which a smoothing 
iron is pivoted in a frame suspended from a weighted 
lever, which can be operated by a foot lever under the 
table, the double smoothing iron being heated by a gas 
pipe. 

An adjustable trestle has been patented by 
Mr. Edward Owen, of Jackson, Tenn. It is for the use 
of carpenters, brick layers, and others, and has a slot- 
ted top bar and mortised longitudinal beam below and 
adapted to receive a frame, whose side bars have in- 
ternal ratchet teeth, engaged by pawls pivoted to the 
longitudinal bar; this scaffold may be raised or lower- 
ed without interfering with the work. 

A clasp for holding stockings, shirt sleeves, 
etc., has been patented by Messrs. Charles F. and Wil- 
liam J. Walters, of Gang Mills, N. Y. It is formed of 
a U-shaped frame, with bends in the shanks, to the in- 
ner free ends of which a V-shaped frame is pivoted, 
adapted to be pressed between the shanks of the other. 
The same inventors have also patented a stocking sup- 
porter and garter, being a device for holding the stock- 
ing from a waist belt or corset or other article of 
clothing. An improved garter has likewise been pa- 
tented by the same inventors, one which does not cut 
into the skin or bind on the same, does not tear the 
clothes, and holds the hose securely. 



NEW BOOKS AND PUBLICATIONS. 

Bricks, Tiles, akd Terra Cotta. A Prac- 
tical Treatise on the Manufacture. By 
Charles Thomas Davis. Henry Carey 
Baird & Co., Philadelphia. 8vo, 472 pp. 
Price |5. 

This covers the manufacture of every important pro- 
duct of clay employed in architecture and engineering, 
with detailed descriptions of the most modern ma- 
chines, tools, and appliances, including enameling in 
polychrome colors. The volume is illustrated by 228 
engravings and 6 plates. Brick making is described as 
conducted in the most ancient times of which we have 
any record, while the modern processes are treated 
with the most ample detail, respecting the clays, the 
preparatory processes, moulding, and burning. The 
description of brick machines covers those which have 
been successful in general practice, and there are large 
views showing the arrangement of the machines, the 
brick cars, clay elevators, drying sheds, and kilns, in 
an extensive modern establishment. In the chapter on 
the enameling and glazing of bricks and tiles, it is 
stated that the colors now most used for architectural 
decorations in chromatic brick work are the same, with 
the exception of buff and brown, as those employed by 
the ancient Egyptians— red, yellow, blue, sometimes 
green, and white and black— and the use of oxides in 
making the modern colors is fully described. Mention 
is made of the best examples of terra cotta, and its 
employment and manufacture are treated in detail. 
Ornamental and art tiles conclude the volume, and of 
the latter the plates give beautiful illustrations of some 
of the finest American productions. The extensive and 
valuable character of this work will be better understood 
and appreciated by reference to the general contents of 
the book, which we publish in the advertising columns 
of our paper this week. 

The Art Age. Arthur B. Turnure, editor 
and proprietor, 133 Nassau Street, New 
York city. 
From the title of this new monthly the idea is con- 
veyed that it is a publication probably devoted to paint- 
ings, etchings, engravings, etc., which it is not. It is a 
periodical intended for book collectors and persons 
having a taste for handsome printing and choice bind- 
ings. It is printed on superb paper, and the typo- 
graphy will gladden the heart of any artistic printer. 

The Art Interchange. Wm. Whitlock, 
No. 140 Nassau Street, New York city. 

This joumal,a8 its name implies.is devoted to decora- 
tive art. Every number contains illustrations and de- 
signs for persons learning or practicing the art of paint- 
ing fans, decorating china, embroidering table covers, 
curtains, and other household articles. Each number 
contains recipes and directions for mixing and har- 
monizing colors. The Art Interchange fills a niche in 
journalism which is not overcrowded, and it should 
have a good patronage. 



The Amatetir Photographer, published 

by the Rochester, N. Y., Optical Company, is an excel- 
lent little monograph, admirably adapted for the guid- 
ance of beginners in the photographic art. The elabo- 
rate details involved in a complete study of photography 
are omitted, but it gives simple methods and processes 
whereby any individual of average intelligence can, 
with a very small outlay, quickly become proficient in 
taking landscapes, portraits, etc. The author has en- 
deavored " to make photography simple and popular," 
and treats of his subject in a plain and practical way, 
from the manipulation of the instrument to the mount- 
ing of pictures. 

Representative London Journalists 

is the title of a handsome lithograph recently issued by 
Messis. Root & Tinker of New York. It is similar in 
design to a former picture of the same publishers, 
grouping the leading American journalists, and gives 
the editors of eleven of the best known London papers 
from the Times to Punch. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Notice.— To Founders, Manufacturers of Stoves, 
Agricultural Implements, Machinery, Tools, Shovels, 
Saws, Files, Chains, etc. : We are in receipt of pamph- 
lets which give full description of how the celebrated 
Connellsville Coke is made, embracing full Instructions 
how to use it, names of the leading? f oundrymen using 
it, with their views and opinions ; also a complete map 
of the Connellsville Coke region. These pamphlets will 
be sent, post paid, upon application to H. C. Frick Coke 
Company, Manufacturers of Connellsville Coke, Pitts- 
burg, Pa. 

Stephen's Vises. Special size for amateurs. Seep. 13. 

No fisherman wants his attention distracted or his 
patience tried by acrid, nauseating, narcotized tobacco. 
He wants something fragrant, mild, grateful, pure, in- 
spiring. The tobacco for the fishing party is Blackwell's 
Durham Long Cut. It can't tantalize, but will insure 
comfort, patience, and a happy disposition. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com 
pressors, address Geo. F. Blake Mfg. Co., 44 Washing- 
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Wanted. — Machine shop foreman used to first-class 
engine work. None except those who can give the best 
of references need apply. Address M. D. Leggett & Co., 
Cleveland, O. 

Cyclone Steam Flue Cleaner saves Fuel, Labor, and 
Repairs ' Investigate." Crescent Mfg. Co., Cleveland, O 

New and Second-hand Lathes, Drills, Planers, En- 
gines, Shafting, etc. Bought, sold, and exchanged. A. 
G. Brooks. 261 N. 8d St., Philadelphia. 

Hercules Water Wheel— most power for Its size and 
highest average percentage from full to half Gate 

of any wheel. Every size tested and tables guaranteed. Send for 
catalogue, Hoiyoke Machine Co., Holyoke and Worcester, Mass. 

If you want the best cushioned Helve Hammer in the 
world, send to Bradley & Company, Syracuse, N. Y. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted. — Paten ted articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

yor Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or 46 Cortlandt St., N. Y. 

*' How to Keep Boilers Clean." Book sent /ree by 
James F. Hotchkiss, 86 Tohn St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N. J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

" The Sweetland Chuck." See ad. p. 396. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3, $.J.OO. E. & F. N. Spon, 35 Murray St., N. F. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mair also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton . N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nicke salts, polishing compositions, etc. Com- 
plete outfit tor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Scr- 
BNTiPic AMERICAN SUPPLEMENT scut to them frec- 
The SUPPiiEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co . Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Gaivin & Co., 139 Center St., N. Y. 
Curtis Pressure Eegulatorand Steam Trap. See p. 12. 
Gear Cuttiug. Grant, 66 Beverly St., Boston. 



We are sole manufacturers of the Fibrous Asbestos 
Bemovable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-S pence Co., 
419 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's 1884^r"Book of Saws. New matter. 75,000. 
Free. Address Emerson, Smith & Co., Beaver Falls, Pa. 

Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 14. 

Munson's Improved Portable Mills, Utica, N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pott.sville. Pa. See p. 14. 

Blacksmith Drilling Machines for J^ to X inch diame- 
ter, $22.50. Pratt & Whitney Co., Hartford, Ct. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & nermance, Williamsport, Pa. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 13. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 286. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry& Mach. Co., 430 Washington Ave.,Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 




HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Ansvrers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) E. K. asks: Is a 5 volt incandescent 
electric lamp equal to 5 candle power? If not, bow 
many candle power is it equal to? A. It would hardly 
be equal to 5 candle power. The construction of the 
lamp has much to do with its illuminating power. 
The exact equivalent of a volt in candle power cannot 
be stated. 

(2) E. H. I. writes: I see in Scientific 
American Supplkmbnt, No. 160, in giving directions 
for making an induction coil, it directs making the 
secondary coil in two sections. Will not one do just 
as well, or almost as well? A. When the coil is made 
in two sections, there is less danger of internal dis- 
charges. If you make your coil continuous, you will 
have to make the insulation very perfect and secure. 

(3) E. V. D. asks: 1. What is the tempera- 
ture of steam under pressure of one atmosphere, under 
two atmospheres, three, etc.? 

A. 1 atmofc«phere 251<» 

2 *' 276« 

3 " 295° 

4 " 31P 

5 " 324° 

6 *' 335° 

7 " 345° 

8 '' 355° 

2. Will "live steam" impart heat more quickly than 
steam as it is condensiui,'? A. Live steam at high pres- 
sures only gives out heat by condensation, unless su- 
perheated. The word live only means steam from the 
boiler, as distinguished from steam from the exhaust. 

(4) W. E. S. asks: In order to steer a boat 
clear of obstacles m a current (particularly in rapids) 
with which it is going and down which its course lies, 
is it necessary that there should be a propulsion of 
the boat independent of that which is caused by the 
current? In other words, in the case stated, is the rud- 
der obeyed only when the boat is going (by means of 
steam or other independent agency) at a speed greater 
than that of the current? A. The boat must go faster 
(or slower) iban the current to be able to influence its 
course by the rudder. 

(5) J. F. P. asks, to settle an *' argument,'* 
Which will most increase the power of a locomotive 16 
inches diameter, 24 inches stroke— to add 1 inch to 
stroke or 1 inch to the diameter? A. One inch added 
to the stroke would add one-twenfy-fourth to the power, 
and one inch added to diameter would increase the 
power oue-eighth, or three times as much as adding one 
inch to the stroke. 

(6) B. B. T. writes: We have two sets of 
boilers, 30 feet apart. No. 1 is 16 feet long, 48 inches 
diameter, and has twenty-four 05 inch tubes. No. 2 are 
two boilers connected by steam dome and mud drum, 
24 feet long, 36 inches diameter, with two 13 inch flues. 
No. 1 furnishes more steam than we used for engine, 
and as we carry the same pressure on both sets could 
we connect by a pipe? If so, what size would you ad- 
vise, and where connect it? A. You can connect them 
by a pipe not less than 4 inches diameter, but you must 
keep your safety valves, gauge cocks, etc., on both sets 
of boilers the same as if worked separately. There 
should also be stop valves in the steam pipes, outside 
the safety valve, so that either set of boilers can be 
shut off if necessary. 

(7) A. C. asks a remedy for the roaring 
noise produced by the condensation of steam in cold 
water, the end of the pipe expanding into a coil. A. 
Have a drain cock a^t the end of the coil to draw off 
the condensed water, and not let the steam discharge 
into the tank, or preferably, place a false bottom across 
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the tank, with small holes, and place on top of the 
bottom 3 or 4 inches thickness of clean gravel; then 
discharge tiie steam below the bottom. 

(8) A. S. asks: Will 13 spokes 6 inches 
wide,!^ inch thick, wheel 7 feet in diamei,er,su8tain the 
weight of a traction engine weighing 7,000 pounds? 6 
spokes are placed crosswise of the tire, 6 are placed 
wi h the tire, with a 14 inch tire. Will it be strong so 
as to drive the engine? A. We suppose you mean 12 
spokes in each wheel; if so, we think they would be 
quite sufficient for the weight. 

(9) T. D. B. asks: 1. How can I get the 

silver out of a gelatino-bromide emulsion which is 
turned sour and become as thin as water? A. Treat 
as described on pago 4898 of Scientific American 
Supplement, No. 307. That is, add salt solution, there- 
by obtaining silver chloride, this can be fused in a 
crucible with borax, giving rise to metalli« silver. 2. 
Can the bichromate of potash solution which has been 
used in a battery, and of course contains a quantity of 
zinc, be put to any use, or can any salts be crystallized 
out, and if so what salts? A. Evaporate your solution 
till it becomes quite concentrated, when the potassium 
bichromate will crystallize out; 3. Can you explain 
how the current in a medical electric machine is pro- 
duced when you connect one end of primary wire wiih 
one end of secondary? A. Your query is not quite spe- 
cific enough. You may get only the extra current of 
primary, or both the current and the induced current 
from the secondary. 4. What use can old pyrogallic 
acid and ammonia developer be put to which has been 
used to develop plates and has not been kept in air tight 
bottle? A. They are of no further value; the ammonia 
has all volatilized, and it would hardly pay to attempt 
to work over the pyrogallic acid. 5. How can a dry 
plate be saved which has been exposed but not de- 
veloped? Thave heard they can be used by putting in 
a bath of something. A. We are not familiar with any 
process by means of which this object can be obtained. 
See the Photographic Notes, on page 275 of The Scibn- 
TtPic American for November 3, 1883. 

(10) R. P. asks: 1. Which is the most 
constant, has the greatest electromotive force and 
least internal resistance— the Bunsen nitric or Bnnsen 
chromic acid battery? A. Bunsen's nitric acid battery 
yields a current of 1*964 volts and Bunsen's chromic 
acid battery a current of 2*028 volts. The chromic 
acid battery Is preferred on all accounts. 2. How 
many feet of No. 28 German silver wire would have a 
resistance of one ohm? A. You do not say whether 
your wire is measured by the American or English 
wire gauge. Probably about 15 inches of No. 28 by 
American wire gauge would measure 1 ohm, but a 
great deal depends upon the quality of the German sil- 
ver. You should have a sample of your wire measured. 

(11) B. S. asks: 1. What size boat aod 
propeller wheel for an engine 2^ bore and 4 inches 
stroke to obtain the best results? A. Boat 15 to 16 
feet long by 3 feet wide and 16 to 18 inches deep. Screw 
18 inches diameter by 27 inches or 28 inches pitch. 2. 
Speed I should get with 80 pounds of steam. A. If 
good model and plenty of steam, about 6>^ miles to 7 
per horn*. Boiler should have 55 to 60 feet fire surface. 
3. I would like to know the size wire that is used on 
spark colls such as are used for electric gas lighting. A. 
It depends something on the amount of work you in- 
tend to do with your coil. Probably No. 18 would an- 
swer your purpose. 

(12) H. R. W. asks: 1. How much weight 
will an ordinary watch spring hold up when it is pulled 
out full length? A. Watch springs are tempered in 
coil, so on straightening out they would bear much less 
than the weight they would hold if tempered straight. 
It would probably be safe to estimate their breaking 
strain so straightened out as equal to at least 100,000 
pounds per square inch of sectional area, but there are 
no figures as to this point. 2. Where can eucalyptus 
seed be obtained ? A. For eucalyptus seed, address De- 
partment of Agriculture, Washington, D. C. 

(13) C C. H. asks if a sample of serpen tiae 
inclosed would have any value, and the dimension of 
blocks that would be most desirable. A. Serpentine 
bas been used occasionally for building purposes. 
We know of several churches built of this material that 
are much admired for their peculiar color and con- 
trast. You might make arrangements through our ar- 
chitects for furnishing the serpentine for special work. 
A visit among architects with large samples would no 
doubt bring business to you. It is too soft for orna- 
mental work except where it might take tbe place of 
gypsum or alabaster, with which it would make a fine 
contrast, as in polished vase work. 

(14) H. P. T. asks: What is the cause of and 
remedy for discoloration of slate roof? The roof is 
something on the French style, topped out with a tin 
roof. Can it be rust or the paint used in painting the 
tin? It gives the slate an extremely bad appearance. 
Thinking it was iron rust, as the roof had been pre- 
viously neglected, I tried acetic acid, etc., on the slate, 
but it had no apparent effect on it. A. Try oxalic 
acid 1 part, crystallized water 6 parts, by weight. 
Wash the slate with a swab and the acid, then wash 
with clean water. Oxalic acid is poison, and a power- 
ful eradicator of stains. 

(15) G. B. F. asks: Can you give some 
statistics regarding domestic and foreign manufacture 
of umbrellas and parasols, annual production, exports 
and imports? A. Umbrellas and canes were manu- 
factured in 1880, in the United States, according to 
the census, to the value of $6,917,463. The exports of 
umbrellas, parasols,and suns^hades for 1883 were $3,562. 
The value of imports in this line is not stated sepa- 
rately in the customs returns. 

(16) H. R. W. writes: I have a small row 
boat, flat bottom and pointed at both ends, which I 
wish to run by steam. The boat is 18 feet long, 3>^ 
wide, and about 2^^ high. 1. What kind and size of 
engine do I need? A. Vertical inverted engine, 234 to 
2% inch cylinder by 3 inch stroke. 2. How high a 
rate of speed can be attained by screw, and size of 
screw for such a boat? A. Probably about 6 miles an 
hour, with good boiler; screw 15 inches to 16 inches 
diameter. 3. Would coal or oil be the best fuel? A. 
Coal is the best. ' 



(17) C. F. H. asks: What would be the 
cheapest and simplest plan to pump water into a 
tank, and if there is a hot air pump that is cheap and 
durable, also whether there is a windmill that lies 
down flat and can be covered with a roof? A. A hot 
air pump will probably be as cheap as and easier to 
manage than any other device except the windmill. 
We know of no windmills in the market that have a 
roof, or what are called horizontal mills. The best mills 
are those that stand square up to the breeze. 

(18) E. A. H. says: The inside walls to 
the basement of my house are rough brickf ami damp- 
ness from the earth outside comts through. Is there 
anything I can put on the walls to prevent it? A. Bake 
oat all the joints and clean the wall thoroughly; then 
piaster it carefully half an Inch thick with a mortar 
made of Portland cement one part, sand one part. To 
be applied in a dry time, when no water is coming 
through the wall. The mortar is held up by the wall, 
and any considerable thickness of mortar tends to drag 
itself off by its own weight. The more the mortar is 
worked into the joints, the better. The cellar bottom 
may be covered with same material, but should be 
two inches thick. 

(19) W. K. C. writes: I have a small 
double engine with two 5 inch by 5 inch cylinders, with 
24 inch driving pulley and 12 inch pulley on shaft- 
ing. Will you give me the horse power, at 150 revo- 
lutions per minute, 80 pounds steam pressure? A. 
About 7}^ horse power, allowing 60 pounds average 
pressure on the pistons. If there is an average pres- 
sure on the pistons of 80 pounds, the power will be 
about 10 horse power. 

(20) J. G. J. asks: Please let me know 
through your correspondence column what spieed could 
be attained from engine of the following dimensions, 
namely: 4 driving wheels,diameter4feet 10 inches,cylin- 
der 15 inches, length of stroke 24 inches, steam pres- 
sure 140 pounds, pulling three coaches? A. Too many 
important particulars affecting the speed are omitted; 
an answer to the question as stated would be largely 
hypothetical. 

(21) M. G. asks if there is a solution by 
which flies can be kept away from show windows and 
mirrors. A. Not that will have any permanent effect; 
their number can be reduced by using fly paper and 
various kinds of traps. 

(22) J. M. J. asks: How can paint be re- 
moved from a boiler? I have tried muriatic acid, but it 
don't seem to have any effect. A. Take 1 pound 
American pearlash, 3 pounds quick stone lime; slake 
the lime in water, then add the pearlash, and make 
the whole about the consistency of paint. Apply this 
to the boiler, and allow it to remain on the paint for 
twelve hours. Three pounds of common washing soda 
dissolved in boiling water and applied hot by means of 
a common paint brush is said to soften paint in a very 
short while,so that it can be removed with a stiff scrub- 
bing brush. A few ounces of potash added to the so- 
lution is said to increase its eflOlciency. 

(23) F. A. K. asks: Can you tell us of any 
method by which the rust on the inner surface of tin 
cans can be covered up? We have had several things 
recommended, the latest of which is silicate of soda 
with an admixture of tin, but this does not give the 
exact color we want; it gives the cans the appearance 
of having been painted, which is the very thing we 
wish to avoid. A. We do not think that any method 
sufficiently cheap can be obtained. By dipping the 
cans in a bath of hydrochloric acid possibly some of the 
iron rust would be dissolved off, and at the same time 
a bright surface imparted to the cans. It would be most 
efficient if heated. 

(24) G. W. C. asks: What is the sticky 
stuff called piping which is put in rubber overshoes? 
A. We presume you refer to the rubber cement used 
to close up openings. This consists of fine shreds of 
native India rubber, dissolved in good benzine free 
from oil. 

(25) J. C. H. asks: Is there any cheap 
method by wi)ich asbestos felt can be made waterproof ? 
That is, saturated completely and thus rendered imper- 
vious to water? Can this be done and the material still 
be at all pliable, or will it be rendered stiff? If the 
felt can be made waterproof in sheets, and boxes or 
tanks are desired to be made of it, what material should 
be used to cement the joint seams or corners? A. We 
think the following would accomplish your purpose. 
A mixture is prepared consisting of 60 parts of resin, 80 
parts of tallow, 5 parts of wax, and 5 parts of turpen- 
tine. Soak the asbestos felt in this mixture, and it will 
become waterproof. Several processes for waterproof- 
ing cioth may be f ouhd in the Scientific American 
Supplement, No. 317, which will afford you some in- 
formation on this subject. This lining cannot be ce- 
mented, but only joined by same or similar material; 
we should think asbestos not a very suitable material 
for tank lining. 

(26) J. H. N. says: It is stated that there is 
a process for eliminating the methyl from the alcohol 
in methylated alcohol, but it is very expensive. Can 
you give me that process? I have already tried a great 
many processes, but they have not been attended with 
sufficiently satisfactory results. A. For the purification 
of impure alcohols there are principally three methods. 
First, that of L. Naudin by electrolyzation. This pro- 
cess is described with illustrations in Scibntipic Ameri- 
can Supplement, No. 343. Secondly the method of 
Raoul Pictet by cold and by vacuum, which with illus- 
trations can be found in Scientific American Sup- 
plement No. 299; and finally the method by Eiseman. 
A report descriptive of these methods is given in Sci- 
entific American Supplement, No. 328. Alcohol can 
sometimes be purified by rectifying over fused acetate 
of soda; from four to six drachms are sufficient for every 
gallon. The salt can easily be used over again after 
being purified by solution in water, filtering through 
charcoal, evaporating, and fusing. 

(27) W. J. C. asks: Does the glazing of the 
granite ware which is now so extensively used for tea- 
pots, water pails, etc., contain lead? And if so, is there 
any danger of lead poison from it? A. Certain of the 
enamels contain arsenic, others lead, some tin, etc, so 



that some may be considered safe while others are dan- 
gerous. Lead poisoning is somewhat a matter of per- 
sonal constitution. 

(28) C. M. Co. ask the recipe for Lea & 
Perrin's sauce. A. The following is said to be the 
recipe. Mix together 1^ gallons white wine vinegar, 
1 gallon walnut catsup, 1 gallon mushroom catsup, ^ 
gallon Maderiawine, % gallon Canton soy, 2^/2 pounds 
moist sugar, 19 ounces salt, 3 ounces powdered capsicum, 
1% ounces each of pimento and coriander, 1>^ ounces 
chutney, %^ ounce each of cloves, mace, and cinnamon, 
and 6>i^ drachms assafoetida dissolved in one pint 
brandy, 20 above proof. Boil 3 pounds hogs' liver for 
twelve hours in 1 gallon water, adding water as required 
to keep up the quantity; then mix the boiled liver 
thoroughly with the water; strain it through a coarse 
sieve. Add this to the sauce. 

(29) Gr. P. asks about the process of print- 
ing in gold leaf or metal in practice among the manu- 
facturers of gentlemen's neck wear. A. Brass stamps 
of suitable device are used. The spots to be impressed 
are coated with the white of eggs and gold leaf spread 
over the locality, then the stamps are heated and pressed 
on the material; after which the surplus gold leaf is 
easily rubbed off. 

(30) A. T, McI. asks: Can you inform me 

any liquid chemical preparation that after having 
been applied to paper will remain invisible for a period 
limited from about three to four minutes, and then be- 
come visible and remain so? A. By writing with a so- 
lution of silver nitrate and then exposing the same to 
the ordinary action of light, that is sun light, it will 
become dark and remain so. The silver nitrate must 
be preserved in a dark place, and it is kept in a col- 
ored bottle as a usual thing. 

(81) A. T. S. asks how to make the mag- 
nesium wire or sheet. A. Commercial magnesium is 
prepared by reducing magnesium chloride, or the double 
chloride of magnesium and sodium or potassium with 
sodium. The double chloride is prepared by dissolving 
magnesium carbonate in hydrochloric acid, adding an 
equivalent quantity of sodium or potassium chloride, 
evaporating to dryness, and fusing the residue. This 
product, heated with sodium in a wrought iron crucible, 
yields metallic magnesium containing certain impuri- 
ties from which it may be freed by distillation. This 
process is now carried out on a manufacturing scale, 
and the magnesium is drawn out into wire or formed 
into ribbon for burning. 

(32) G. K. L. asks for a receipt for trans- 
parent cement, such as used to repair glass and fine 
china. A. Canada balsam thinned with a little turpen- 
tine, benzol, or ether is the cement used in joining 
transparent glass, such as lenses, etc. See also Scien- 
TJPio American Supplement, No. 158, for various 
kinds of cement. 

(33) L. W. W". asks: How can tar be sepa- 
rated from the water coming from a tower scrubber 
at a gas works? The tar is of a very light quality, it 
being so light that some of it floats on lop of the water 
and is lost. A. Most of the tar will sink, and that which 
floats is so slight in quantity that we do not think it 
will pay to attempt to save it; possibly, however, by 
stiwing it with heavier tar from the hydraulic main it 
will be collected and sink with it. 

(34) J. F. L. asks for a receipt for remov- 
ing the gloss of diagonal cloth. A. We do not suppose 
this can be satisfactorily accomplished on a hard fin- 
ished cloth; steaming is sometimes tried, but the effect 
is only slight and not permanent. 

(35) L. S. asks for a formula for a stain, 
and method of applying same, that will make a good 
imitation of red cedar, on elm or other light colored 
woods. A. Either of the following will probably an- 
swer: 1. Boil impound madder and 14 pound fustic in 

1 gallon water; brush over the work, when boiling hot, 
until properly stained. 2. The surface of the wood 
being quite smooth, brush over with a weak solution of 
aquafortis, % ounce to the pint, then finish with the 
following: Put 4i4 ounces dragon's blood and 1 ounce 
soda, both well bruised, to 3 pints spirits of wine, let it 
stand in a warm place, shake frequently, stram, and lay 
on with a soft brush, repeating until of proper color; 
polish with linseed oil or varnish. 

(36) A. F. L. asks for the cost of the St. 
Louis Bridge, and also of the Brooklyn Bridge. A. The 
St. Louis Bridge cost $6,537,000. Brooklyn Bridge cost 
in round numbers, $15,500,000. These amounts include 
the approaches, but do not include interest. With in- 
terest added up to date of completion, the cost of the 
Brooklyn Bridge was about $31,000,000. 

(37) C. W. G. asks (1) for a No. 1 polish 
for wood. One that will remove specks, and fill up to 
some extent scratches, etc., and that would polish and 
dry quickly. A. Gum shellac 3 ounces, gum mastic 1 
ounce, gum sandarac 3 ounces, alcohol 40 ounces. Dis- 
solve the last two in the alcohol, then dissolve the 
shellac and pour off the clear for use. Filling compo- 
sition consists of size and whiting brought to the con- 
sistency of putty. 2. A good zinc polish (fluid), one that 
will clean and polish quickly and is lasting. A. Use 
glycerine or creosote mixed with dilute sulphuric acid; 
hydrochloric acid diluted may alsobe used. 3. A good 
fluid for polishing and cleaning the copper drains for 
glasses used in saloons, they being wet continually, 
and. hard to keep bright. A. Copper can be cleaned 
by using old nitric acid diluted, or use soft stone and 
rotten stone, made into a stiff paste with water and 
dissolved by gently simmering in a water bath. Eub 
on with a woolen rag and polish with dry whiting and 
rotten stone. 4. The best plating fluid for silver and 
nickel, without the battery. A. See answer to query 
No. 28, in the Scientific American for May 24, 1884. 

(38) H. G. asks if there is any simple way 
of treating cord and rope so they will not rot when ex- 
posed to the weather. A. Immerse the cordage in a 
solution of 50 or 60 parts water and one part mercuric 
chloride (corrosive sublimate). This is said to preserve 
it from decay. We believe that standing rope is fre- 
quently treated with tar for a similar purpose, and an 
application of tallow is said to be beneflcial for run- 
nittgrope. 
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Acid, apparatus for concentrating sulphuric, M. 

Willett 301.033 

Adding machine, W. C. Smalstig 300,809 

Amalgamating pans, bearing for the spindles of, 

A. Wallace 800.920 

Amplifier, G. F. Schild 800.904 

Annunciator, telephone call, C. W. Howard 800,976 

Awning, L. Fox 300,962 

Axle nut, vehicle, H. B. Gibbon 300,965 

Bag frames, manufacturing Imitation leather 

covered, R.W. Chapman 800,763 

Baling press, S. P. Harbaugh 300.866 

Bark peeling machine, F. Merziger 300,996 

Bark stripping machine, F. F. Angermair 800,829 

Basin and soap box, combined wash, F. E. 

Arnold 300,830 

Battery. See Secondary battery. 

Bed bottom. D. Bennett 801,042 

Beer, clarifying, E. Kersten 500,891 

Bell, sleigh, D. A. Rich 800,896 

Belt fastener. A. D. Lagrelle 800,985 

Belt fastener, J. B. Norton 300,793 

Belt fastener, J. W. Pugh 801,070 

Belt fastener, Wolfif & Manning 800,825 

Belt shifter for iron planers, W. Gleason 301,054 

Bench dog, C. C. Johnson 800.780 

Bit brace, W. A. Ives 801,058 

Bit stock, J. S. Fray 300,771 

Boat. See Row boat. 
Boiler. See Steam boiler. 

Bolt holder, M. Hatfield 800,968 

Boot and shoe bottoms, bleach and stain brush- 
ing machine for, White & Harrington 800,819 

Boot and shoe heel burnisning machine, G. F. 

Cass 800,949 

Boot and shoe sole or heel plate, J. M. Dexter... . 800.854 

Bottle stopper, F. Burns 800,945 

Bowling alley, portable folding parlor, W. E. 

Goodenough 300,863 

Box covers, device for securing, F. M. Watrous. . 800,926 

Brace. See Bit brace. 

Brake. See Vehicle brake. 

Brooches, device for fastening removable pins to, 

G.E.Buttu 800,762 

Broom holder, C. P. Ball 300,832 

Broom holder, O. Ludwig , 301,062 

Bucket fixture, well, F. L. Howell 800,977 

Buildings, construction of, E. Gilbert 800,861 

Bundling machine, H. Mereweather 801,064 

Burner. See Gas burner. Gas or oil burner. 

Button hook holder. J. Fye etal 891,053 

Button, link. T. W. F. Smitten 800,910 

Buttons, etc., from plastic materials, manufac- 
ture of , W.C. Abbott 800,934 

Candy cutting machine. J. Kreischer 300,873 

Car brakes, vacuum cylinder for railway, L. P. 

Lawrence 800,877 

Car coupling, Compton & Lane 300,765 

Car coupling. Coon & Hahn ... 301,046 

Car coupling, J. H. Dustman 801.045 

Car coupling, H. Graham 800,863 

Car coupling, F.E.Grothaus..... 300,864 

Carcoupling, R.Morris 800,789 

Car coupling, J. Murray 300,885 

Car coupling, A. E. Stearman 800,916 

Car, railway, J. F. Batchelor 300,937 

Cars, electric motor for railway, A. W. Adams... . 300,828 
Carbon conductors, manufacture of, E. Weston.. 301,024 

Carpet stretcher, J. L. Barrett 300,754 

Carriage top, H. Higgin 300,971 

Carriages, light fiame for, H. Higgin 300,972 

Carrier. See Hay carrier. 

Cartridge loading machine, R. Poole 301,003 

Case. See Pencil case. 

Cash carrier, automatic, F. A. Allen 301,040 

Caster, W. Koch 300,782 

Casting ornamental plaques, etc., mould for, J. 

H.Harding 300,967 

Castings, moulding apparatus for, J. R. Davies. . . 300,853 
Cement for giving a cheap and durable metal 
coating to papier-mache, plaster-of-Parls, 

clay, etc.. liquid. F. Philipp 300,890 

Cement, hydraulic, J. Murphy 300,790 

Cigar press, G. Massie 300,994 

Clasp, C. F. & W. J. Walters 300,924 

Cleaner. See Drain cleaner. 

Clothes drier, A. L. Benedict 300,755 

Clothes wringer, W. I. Fitch 800,860 

Clutch, C. Dancel 300,959 

Coalhod, G. A. Bowers 300,944 

Cock, steam or water, J. A. Nicholson 800,792 

Collar pad, horse, F. F. Kanne (r) 10,492 

Coloring matter from Uinitrophenol. production 

of , F. Kruger et ai 300,874 

Colter, rolling, C. R. Hartman 800,775 

Cooking utensil. C. M. Bonneau 300,839 

Cooler. See Liquid cooler. 

Corkscrew, W. E. Alvord 300,986 

Corn feed regulator, ear, S. E. Marsh 300,991 

Corn sheller, A. Kiger 300,872 

Coupling. See Car coupling. Thill coupling. 

Cover holder for jars, milk cans, etc., M. Alston. . 800,935 

Cultivator. C. L. Schoenstedt 301,011 

Cutter. See Pipe cutter. 

Dental floss holder. G. E. Greene 301,055 

Desk, D. Shuler 801,014 

Die stock and die. N. Sawyer 300,901 

Distillationof oil, apparatus for the continuous, 

H.C.Smith 300,811 

Ditching machine, T. Willsea 301.034 

Drag, adjustable marine, J. W. Collins 300,764 

Drain cleaner, G. W. Immel 800,870 

Drier. See Clothes drier. Fruit drier. 
Drill. See Rice drill. 

Dry closet, F. F. Street 301,018 

Dynamometer. A. Wilson 300,821 

Electric circuits, junction device for, E. Weston.. 801,029 

Electric circuits, safety strip for, E. Weston 801,080 

Electric conductors, connector for, E. Weston.... 801,026 

Electric machine, dynamo, J. B. Blair . . 800,835 

Electric machine, dynamo, E. Weston 301,025, 301,027 

Electric motor, W. Adams 300,827 

Electric regulator, E. Weston 301,028 

Electrical circuit breaker. E. Weston 301,028 

Electrical conductor, E. Weston 301,031 

Elevator guard, H. C. Wilcox. 300,932 

Embalming apparatus, A. S. Lovett 300,989 

Engine. See Gas engine. Rotary engine. 
Traction engine. 
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Enprravinfir machine, pentagraph, J . Mowat. ....00. 301,066 
Extractor. See Nail extractor. Spike extractor. 

Stump extractor. 

Fabrics, macliine for softening, C. Garnier . „ 800,964 

Faucet, hot and cold water, J. C, Loucics... 301,061 

Feed regulator, W. G. Thompson 300,816 

Fence, J. R. Putt 301,071 

Fence picket machine, T.Coyle... 800,958 

Fence, portable, F. P. Whistler 300,929 

Fence, wire, C.S.Bentley....o 300,940 

Fence, wire, W. W. Worcester 301,037 

Fence wire, barbed, B. S. Lenox 300.783 

Fermenting materials, manufacturing, F„ A„ 

ReIhlen..o » 301,006 

Fibrous material, treatment of vegetable, A. 

Prinz , ,...„ „. 301,069 

Fibrous plants, process of and apparatus for 

treating, J. A. Hitter 300,778 

Filtering composition, R. M. Sommers. 301,015 

Firearm, breech-loading, W. H. Davenport, 

800,851, 300,852 

Firearm, breech-loading, T. Mo Wallis 801,021 

Fire escape, J. H. Burks o 300.843 

Fire escape, L.J. Evans 300,857 

Fire escape, J. B. Post 800,797 

Fireescape, J. G.Schiller 300,902 

Fire escape, B. F. Teal 301,019 

Fire escape, J. B. Wiltshire 390,822 

Fire extinguisher, C. W. Caryl. 300.948 

Fire screen, J. H. White 300,930 

Frame. See Net frame. 

Frames, base for looking-glass, C. Brothers 300.761 

Fruit drier, W. A. Meeker 300,995 

Fruit knife and nut pick, combined, F^ C. Feicker, 

Jr 800,858 

Furnace. See Regenerative furnace. Warm air 

furnace. 
Furnaces, apparatus for feeding shavings to, J. 

B. Mahaffey 300,990 

Gauge. See Saw table gauge. 

Garment supporter, B. Methot <, 300,997 

Gaiter, C. F. «& W. J. Walters 800,922 

Gas apparatus, J. M. Bois 800,757 

Gas burner, A. B. Lipsey o 800,988 

Gas engine, F. W. Rachholz 801,009 

Gas or oil burner, C. M. Lungren. 800,879 

Gas or vapor from liquid hydrocarbons, apparatus 

for generating. A. I. Ambler — 800,752 

Gas, process of and apparatus for manufacturing 

illuminating, S. C. Salisbury 300,802, 300,803 

Gate. See Railway gate. 

Gearing, J.J. Kymal 300,801 

Grinding mill, portable, Waak & Jagusch » 301,020 

Grindstone attachment, W. Chalmers. 300,845 

Guard. See E i e vator guard. 

Gun, magazine, F. J. Evans 300,856 

Hair front, S. C. Beck 300,938 

Hame, A. Boening 300,838 

Handle. See Saw handle. 

Harness. Allen «& Dubbs 300 751 

Hay carrier, E. Woodward 301,036 

Hay stacker, J. M. Coe 300,955 

Heater. See Soldering iron heater. 

Holder. See Bolt holder. Broom holder. Button 

hook holder. Cover holder. Dental floss 

holder. Sash holder. Wire holder. 
Hook. See Safety hook. 

Hoopskirt, L. H. Loomer 300,878 

Horseshoe, spring. D. Roberge, Jr 800,899 

Hose carriage, garden, G. Grisel 800,772 

Hydrant, J. Ward 800,925 

Hydrogen lighter, M. J. Hinden 801,067 

Indicator. See Time indicator. 

Injector, J. Reichmann 801,004 

Jack. See Wagon jack. 

Jar, S. Adlam, Jr o 300,749 

Jar cover, W.D.Sherwood 300,906 

Journal box, B. K. Wilcox 300.931 

Jump seat, J. T. Clarkson 300,847 

Knife. See Fruit knife. 

Knife, T. J. Pope 800.796 

Knitting machine, J. R. Bridges 800,759 

Ladder, step, O. Chatfleld, Jr 300,846 

Ladder, step, C. Wagner 300.919 

Lamp, arc. Fo M. Newton 800.999 

Lamp, electric arc, B. Weston 301.076 

Leather piping or binding, machine for snipping, 

S.S. Spear 300,812 

Lever press, screw and toggle, W. H. Worth 301,038 

Liquid cooler, F. W. Wolf 301,035 

Lock. See Permutation lock. Trunk lock. 

Lock,J.Gwynn 300,783 \ 

Log rolling machine, G. Wiborn 300.820 I 

Loom, M. A. Furbush et aZ . 300,963 : 

Looped fabrics, machine for uniting. J» R. 

Bridges 300,760 

Lubricator, W. A. Boyden 300.840 

Lubricator. P. L. Schmitt 301,010 

Mail bag catcher, A. P. Hauss 300,969 \ 

Measuring apparatus for separators, Jo Hug 300,779 

Mechanical movement, A. L. Skinner. 300.808 

Menstrual receptacle. H. G. Farr 300,770 

Metals from ores and alloys, process of and appa- 
ratus for the separation of, H. R. Cassel 300,950 

Milk, preserving, E. Scherff ^r) 10,491 

MilL See Grinding mill. Roller mill. . 
Moulds, apparatus for lining, G. W. Billings 

Motion, device for converting, A. Kaiser 

Motor. See Electric motor. Spring motor. 

Motor, F. W. Randall 

Music stand, R. C. Barrie 

Nail extractor, M. D. Converse 800,766 

Nails, machine for making hook-headed, B. Bra- 

zelle 300,758 

Net support, mosquito, A. L. Edwards 300,855 

Nursery chair, Walter & Montgomery 300,921 

Oar, G. B. Stanton 800,915 

Oil cup, J. J. Irvine , 300,980 

Ores by electrolysis, chloridizing, H. R. Cassel... . 300,951 

Organ, reed, J. Hessler 300,777 

Organ, reed, F. W. Peloubet 301.000 

Overshoe, D. Hall 300,774 

Package and book holder, C. Huff 300,979 

Packing, piston, B. Suckow 800,815 

Pad. See Collar pad. 

Peanut separating and assorting table, C. W. 

Nicholson ,. 801.067 

I'encilcase, J.C. Haring 301,056 

Permutation lock, W. S. Hill 800,868 

Permuatlon lock, O. B. Pillard 801,001 

Pessary, H. G. Farr €00,769 

Piano sounding board, H. S. Parmelee 801,068 

Pipe cutter, E. A. Robbins 300.898 

Planter, corn, A. Runstetler 301,072 

Planter, corn, W. A. Sharpe 300,806 

Plow, sulky,R. A. Radford 300,892 

Plow, sulky, J. & E. B. Sickler 800,807 

Pole for vehicles, shifting, J. T. Clarkson 300,848 

Press. See Baling press. Cigar press. Lever 

press. Printing press. Seal press. 

Pressing machine, tailor's, B. Walker 300.817 

Printing machine, J. Brooks , 800,842 



300,941 
. 300,871 



, 800,894 
. 300,834 



Printing press delivery mechanism, web* L.O. 

Crowell , 801,047 

Printing press, oscillating, F. H. Richards 800,897 

Propeller for small boats, J. B. Kibler . 300,982 

Propeller for vessels, T. Pennef eather ... 300,888 

Pulley, B.B Martiadale (r) 10,494 

Pulp board for roofing purposes, P. Carey 800,946 

Pump,W.H.& W.J. Clark... 801,045 

Pump, T. Courtney 300,957 

Pump, F. D. Maltby 300.880 

Pump, Maltby & Wilmot , 801,063 

Pump, C. W. Schrelber 300,903 

Pump, double-acting, W. H. Ormsby 800,794 

Pump, double force, M. F. McNelly 800, 787 

Pump spout, S. A. Saum 300,900 

Pumps, stuffing box for ammonia compression, J. 

A.OsenbrUck 300,886 

Punch, hand, J. E. Atwood 800,831 

Punch, ticket, W. C. Flsk 801,052 

Quicksand, method of and apparatus for sinking 

shafts through, F. H. Poetsch 800,891 

Rails, machine for cleaning tram, J. Remfry 801,007 

Railwaygate, J. Hickey 300,970 

Refrigerator, H. W. Nash 300,791 

Regenerative furnace, A. Cuthbert 301,045 

Rice drill, A. D. Middleton 800,883 

Rock and coal boring machine, hand, B. B. Davis 801,049 

Roller m ill , Marm on & Warrington (r) 10,493 

Rotary engine, J. Moflfet 800.998 

Row boat, W. A. Rettig 300,895 

Safety hook, E. H. Smith. 300,810 

Sashfastener, J.D. Reiflf 301,005 

Sash holder, B. B. Clement 300,954 

Saw,G.P. Scott 300,805 

Saw handle, R. H. & W. D. Shumway 300,907 

Saw table gauge, H. L. Hopkins 800.975 

Sawtooth, adjustable, G. W. Stinebring 300.814 

Saw, tube, M. F.Lucas 800.784 

Scarfs, holder for the bands of neck, W. E. T. 

Merrill 301,065 

Scraper, road, W. Ellis, Jr 801,051 

Screen. See Fire screen. Window screen. 

Screw tap, H. W. Ed dy 800,951 

Screws, machine for threading the tapering 

points of. Smith & Doll, Jr 300,908 

Seal press, E. J. Brooks 301,043 

Seat. See Jump seat. 

Secondary battery, G. L. Winch 800,933 

Self -lubricating wheel, W. T. Snyder 300,913 

Separator and smutter, Sharpnack & McMahon, 

301,013. 301,073 

Sewing machine, E. Kohler 301,060 

Sewing machine wheel clutch, J. B. Secor 801,012 

Shade roller, spring, G. T. Briggs 300,841 

Shaker for mixing drinks, E, J. Hauck 300,867 

Sheller. See Corn shell er. 

Shirt neckbands, support for, G. W. Pine 801,002 

Sink, J. Kilbourne 300,983 

Skate, roller, F. A. Bailey 801,041 

Slime table, T. Carkeek 300,947 

Soldering Iron heater, W. Dunlop 800,768 

Spike extractor, W. A. Wright, 301,077 

Spindle. See Vehicle wheel spindle. 

Spinning frame spindle bearing, McCracken & 

Hamer 800,785 

Spring. See Vehicle spiring. 

Spring motor, T. K. Austin.;... 300,753 

Stamp, time, W.H.Gillette 300,966 

Stand. See Music stand. 

Steamboiler, J. O. Draper.... „ 300,767 

Steam boilers, heating and feeding water to. H. 

StoUwerck 301,017 

Steel from wrought iron with plumbago, pro- 
ducing, W.A.O.Wuth 300,826 

Stirrup, F. Lehmann 300,986 

Stocking supporter and garter, C. F. & W. J. 

Walters 800,923 

Stopper. See Bottle stopper. 

Stove and furnace grate, H. Schreiner 300,904 

Stoves, water heater for gasoline. J. W. Stoffel... . 801,016 

Straw stacker, H. Campbell 301,044 

Stump extractor, R. M. McMeen 800,786 

Superheater for engines, J. C. H. Stut 801,074 

Switch stand, F. W. Snow .800,911, 300,912 

Table. See Peanut separating and assorting ta- 
ble. Slime table. 

Telegraph transmitter, printing, S. D. Field 800,859 

Telegraphs, static compensator for, F. W. Jones. 800,781 
Temperature, etc., electric valve for regulating, 

W.S.Johnson 801,059 

Tent, S. Marvin 300,993 

Thill coupling, E. P. Alexander 800,750 

Tile machine, drain. C. J. Merrill 800,882 

Tile mills, revolving table for, J. S. Smith 300,909 

Time indicator and block signal, automatic. Bard 

&Wagner 300833 

Tongue support, S. B. Reid 800,798 

Tool, combination, G. H. Ziph 301,039 

Toy. mechanical, R. H. Ricker 300,799, 300,800 

Toy scale. J. F. Lawrence 300,875 

Trace bearer for pad skirts, S. D. Taylor 300,918 

Traction engine. H. H. Hudson 300,869 

Trestle, adjustable, B. Owen 300,887 

Truck, H. Metsker 300,788 

Truck, car, A. T. Peirce 300,795 

Truck, car, T. H. Roberts 301,008 

Trunk lock. Crouch & Ahrend 800,850 

Truss. D. S. Peters 300,889 

Tub and box fastener, W. H. Blake, 2d 300,942 

Tug, shaft, C. W.Haas 300,865 

Turning machine, A. T. Booth 300,943 

Vacuum brakes, air ejector for, L. P. Lawrence . 300.876 

Valve, J. H. Blessing 300,836 

Valve, balanced slide, J. Bewsher 300,756 

Valve, combined check and stop, J. H. Blessing. . 800,887 
Valve for the feed pipes of steam boilers, relief, 

W. C. Wolfe 800.824 

Valve, straight-way, T. Holland 300,973 

Valves, chuck for holding gate, A.Weber 300,927 

Vehicle brake. Miles & Baldrldge 800,884 

Vehlclespring, R. H.Cornett ... 300,956 

Vehicle, spring, M. G. Hubbard 300,978 

Vehicle wheel spindle. Hollo way & Clevenger . . . 300,974 
Vessels, etc., apparatus for closing, E. l^einert. . . . 300,987 
Vinegar, apparatus for the manufacture of, A. 

Wecker 800,928 

Vulcanizers, device for regulating heat In, F. H. 

Chidester 300,952 

Vulcanizing heat regulator, F. H. Chidester 300,953 

Wagon jack, D. B. Kinne 300,984 

Wagon running gear. Spry & Barry 300,914 

Warm atrfurnace, J. Walsh 301,022 

Washing machine, C. Martin 300,992 

Washing machine, J. Tombow 801,075 

Water closet, J. Semple 300.905 

Water pipes, hydraulic cushion for, J, Story 800,917 

Water wheel, turbine, A. N. Wolf 800,823 

Weather strip, W. D. Bennett 300,939 

Weather strip, J. Couturier 800,849 

Welding compound, J. S. Wilklns 801,032 

Wheel. See Self-lubricating wheel. Water 

wheel. 



WhlfQetree hook, J. Banoeyan 800,893 

Windmill, Warwick & Westaway aW.SlS 

Window screen, G. W. Henry 800,776 

Wmdow screen, B. B. Masters 800.881 

Wire coiling machine, C. W. H. Day 800.960 

Wire holder and carrier, W. P. Stewart 800,818 

Wood polishing machine, J. Casey 300,844 

Wringer. See Clothes wringer. 



DESIGNS. 

Costume, child's, F. Wright 15,106 

Co4tume, girl's, L. Tully 15,102 

Costume, lady's, M. Kavanagh 15,091 

Costume, lady's, S. J. Shiels. 15,101 

Costume, lady's, M. Turner 15,104 

Costume, miss's, M. Kavanagh 15,090 

Floral stand, A. Le Moult 15.092 

Fringe, W. Wlberley .. 15,105 

Paper, ornamentation of, B. Dash 15,087 

Satchel body. J. C. Hacker 15,088 

Sewing machine cover, A. W. Myers 15,094 

Skirt, lady's walking. S.J. Shiels 15,100 

Skirt, miss's walking, M. Turner 15,103 

Table ware, C. E. Haviland 15,089 

Table ware, M. Redon .' 15,099 

Tapestry border, E. G. Nuffer 15.095. 15,097 

Tobacco, layer of, W. W. Wood ... 15,107 

Upholstery fabric, B. G. Nuflfer 15,096, 15,098 

Wall paper, A. Le Prince 15,093 

TRADE MARKS. 

Ale and stout, Ihlers & Bell 11,279, 11,280 

Cigars and cigarettes, Herman Bros 11,278 

Coats, overcoats, pants, and vests, men's, youths*. 

boys', and children's ready-made, C. N. Oehm 

&Son 11,282 

Coflfee roasted or otherwise prepared, F. H. Leg- 

gett&Co 1L281 

Extrait d' Absinthe, E. Pernod 11,283 

Extracts and perfumes for the toilet. J. H. 

Winkelmann 11,276 

Float logs, J. Spencer&Co 11,284 

Polish for ladies' and children's boots, shoes, 

satchels, etc., M. S. Cahill 11,274, 11.275 

Soap, J. Armstrong & Co 11,273 

Soap, medicated, D. W. Fessey . , 11,277 

Thermometers, H. Weinhagen 11,285 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 186(5. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, npt being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by these 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page, each insertion - - - 7^ cents a line* 
Hack Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the sam£ rate 
per line, by msas^irement, as the letter p7'ess. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



DR. SCOTT'S 

GENUINE 

Electric Belts, 

For Ladies and Gentlemen. 

Probably never, since the invention of Belts 
and Supporters, has so large a demand been 
created as now exists for Dr. Scott* s Electric 
Salts. Over seven thousand people in the city 
of New York alone are now wearing them daily. 
They are recommended by the most learned 
physicians in the treatment of all Male and 
Female TVeakness, Nervous and General 
Debility, Rheumatism, Paralysis, Neural- 
gia, Sciatica, Asthma, Dyspepsia, Consti- 
pation, Erysipelas, Catarrh, Piles, Epi- 
lepsy, Pains in Head, Hips, Back or Limbs, 
Diseases of Spine, Kidneys, L.iver and 
Heart, Falling, Inflammation or Ulcera- 
tion- 

BELT R; 




ECTRICBELT 30Q 

Tnere is no waiting a long iime lor results. 
Electro - magnetism acts quickly, generally the 
first week, more frequently the first day, and 
often even during the first hour they are worn 
their wonderful curative powers are felt. 

The mind becomes active, the nerves and slug- 
gish circulation are stimulated, and all the old- 
time health and good feeling come back. They 
are constructed on scientific principles, impart- 
ing an exhilarating, health-giving current to the 
whole system. 

The celebrated Dr. W. A. Hammond, of New 
York, formerly Surgeon-General of the U. S. 
Army, lately lectured upon this subject, and 
advised all medical men to make trial of these 
agencies, describing at the same time most re- 
markable cures he had made even in cases 
which would seem hopeless. 

PRICE S3.00 ON TRIAIi. 

We will send either Lady's or Gent's Belt on 
trial, postpaid, on receipt of $3.20, guarantee- 
ing safe delivery. State size waist when order- 
ing Lady's Belt. Kemit by money order or draft 
at our risk, or currency in registered letter. 
Address, GEO. A SCOTT, 843 Broadway, N. Y. 
Mention this paper. 

Dr. Scott's Electric Corsets, $1, $1.50, $2 & $S. 
Dr. Scott's Electric Hair Brushes, $1, $1.50, $S, 

$2.50 and $3. 
Dr. Scott's Electric Flesh Brushes, $3. 
Dr. Scott's Electric Tooth Brush, EOc. 



TRADE MARK ' 

THE NEW BEMEDY FOB 

KSUBAL6IA, BHEUMATISJII, GOUT, SCIATICA, 

NEBTOUS HEAD-ACHES, ETC., ETC. 

Tonga is a product of the Tonga or Friendly Islands, 
where it has long been used as a domestic remedy. 
5SQivu%QC^ue is a combination of Tonga with sali- 
cylates, and has the endorsement of the medical 
profession through all the leading medical Journals. 

Is taken Internally to counteract cause of com- 
plaint, and not intended merely to allay symptoms. 

It contains no opium in any form whatsoever, and 
leaves no unpleasant or Injurious reactionary effects 

Dr. Park Ritchie, of St. Paul, states: 

**Am prescribing Sio\\C|ClA\ue vnth satisfac- 
tory results. For the indefinite aches and pains of 
nervoufpaiients it is superior to any other ano- 
dyne. For nervous headache it is almost a specific.** 

Full directions on bottle. Price One Dollar. 
iPor Sale "by all Drnggists. 




HOWELL'S PATEIVT 

Cut Off, 

for turning the water 
Into or off from the CIs- 
rern, by merely moving 
the lever from one side 
to the other. It is made 
of tin, and it is light, 
C5heap, and durable. Cov- 
ington, Ky. 3 inch per 
lozen $6. 4 inch $9. 



FOR^ SALE, 

10 HORSE POWER UPRIGHT ENGINE, 

Almost as good as new. Will sell very cheap for cash. 
Address SPRINGFIELD MACHINE CO., Springfield, O. 



DRIVEN WELLS.— FULL DESCRIPTION 

of the driven well svstem as applied at the Brooklyn, 
N. Y., waterworks. Illustrated with four figures. Con- 
tained In Scientific American Supplement, No. 419. 
Price 10 cents. To he had at this office and from all news- 
dealers. 
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Descriptive Price List on application. 

C. ELLERY, 383 Hudson Avenue, Alhany, N. Y. 
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'Al^ LEADING NONCONDUCTlNi^Q 

eOVERINGFORB0ILERS,PIP[S6e^ 

With % toH inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Fossil Mealishy far the lightest Cement Covering 
known, is very durable, absolutely fire proof, and is 
easily applied. 

Sold in a dry state by the pound. 

FOSSIL MEAL TUBES 

for Cold Water and Refrigerator Pipes. 

FOSSIL MEAL COMPOUND 

for Lining of Icehouses and filling in of Safes. 
Send for Circulars. 

FOSSIL MEAL CO., 

48 Cedar Street, 

New York. 

Reliable parties, desiring to take the Agency for their 
respective territory, will apply in writing, giving refer- 
ences. 




SETS OF CASTINGS OF ^ 

MODEL ENGINES ^ 

'( CATALOGUES !( 
' free:. fi 

^ . ,^^ ^ .ALSO TOOLS, S 

GtAR WH£ELS.& parts OF MODELS S 
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Catalogue of New Rare American and Foreign Books 
Ott Engineering, Mechanics, Physical, (^hemical Indus- 
trial Sciences, Natural History, Fine Arts, sent by Leon 
& Bro., Booksellers, 5th Ave. Hotel, Place 3, New Fork. 




Woodworking Machinery. 

For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, (Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
Cordeitiiian «&; Koran C0.9 

Cincinnntif O.. TJ. S. A, 
FnU assortment of Perin Saw Blades. 





GEa^FIFIELD, 

^^ MANUFACTURER 

OF ENGINE LATHES 

FROM I6t«48-8WING 

eUlS,PHOTOGRAPHS 

AMDPRJCES 
F.URNISHED ON 
APPLICATION, 

XOWELL, 

MASS..T ISJU 



H U B B K R M O U I i 1> and experimental work at 174 
Broadway,Cambridgeport,Mass. BostonWoven Kose Co. 



CIVII0 MECIIANICAI., ANJ>) MINING EN- 
GINEERING at the Kensiiielaer Polytechnic 
Institute. Troy, N. Y. The oldest enffineering 
school In America. Next terms begins Septemner 17th. 
The Register lor 1884 contains a list of the graduates 
for the past 59 years, with their positions ; also course 
Of study, requirements, expenses, etc. Address 

J>AVID M. GREENE, liirector. 



ROOFING 

For buildings of every description. Durable, light, 

eaidly applied, and inexpensive. Send for sample. 

N. Y. COAii Tab Chemical Co., 10 Warren St., New York. 



July 12, 1884.] 



^mntiiU %mtmm. 



29 



A New and Origmal American Book on Bricks, JHles, a/nd 
Terra-Ootta. 

Davis's Erik Tiles a&i Terra Coib. 



JUST READY. 

A Practical Treatise on the Manufacture of 

Bricks, Tiles, Terra Cotta, etc. 

Including Common, Pressed Ornamentally Shaped and 
Enameled Bricks, Drain Tiles, Straiglit and Curved 
Sewer Pipes, Fire-< lays. Fire-Bricks, Terra-('otta, 
Kooflng Tiles, Floorings Tiles, Art Tiles. Mosaic Plates, 
and imitation of Intareia or Inlaid Surfaces ; compris- 
ing every important product of Clay employed in 
Architecture, Engineering, the Blast Furnace for 
Retorts, etc. With a History and the actual Processes 
in Handling, Disintegrating, Tempering, and Moulding 
the Clay into Shape, Jurying Naturally and Artificially, 
Setting and Burning, Enameling in Polychrome < olors, 
Composition and Application of Glazes, etc., includ- 
ing full detailed descriptions of the most modern 
Machines, Tools, Kilns, and Kiln Roofs used. By 
Charles T. Davis. Illustrated by 228 engravings and 6 
plates. 8vo, 472 pages. Price $5.00 hy mail free of post' 
aqe to any address tn the world, 
rONTKNTS. Chapter I. The History of Bricks, 
xl. The different varieties of Clay, their characteristics, 
qualities, and localities. III. General remarks concern- 
ing Bricks; Enameling Bricks and Tiles; Glazine Earth- 
enware, etc. IV. Manufacture of Bricks by the hand 
Srocess. V. Brick Machines. YI. Fire Clays, Fire 
tricks, and other products, and the necessary machines, 
etc. VII. Terra Cotta. VIII. The Manufacture of Roof- 
ing Tiles'and Sewer I'lpes. IX. Ornamental Tiles, etc. 
Index. 

^WThe above or any ofowr Books sent bymuU free of 
postage at the publication price to any address in the world. 
II3?"0ur new and enlarged catalogue of J:*ractical and 
Scientific Books, 96 pages, Bvo, and owr other catalogues, the 
whole covering every branch of Science applied to the Arts, 
sentfreeaml free of postage to anyone %n any part of the 
world who will furnish his a^ddress. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Stueet, Philadelphia, Pa. 

WANT A LIVE iVIAN, 

In good standing, as partner to take half interest in an 

External Chills, Fever, and Ague Cure 

My method of advertising the cure is cheap and unex- 
celled. Address TH£0. M. 8HARP, 

Gull River, Minn. 
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SOUTHERN 

EXPOSITION, 

AT LOUISVILLE, KY„ 

^JHE attention of manufacturers is called to the advantages of exhibiting in the 
Southern Exposition. With a radius of 300 miles there is a circle around Louis- 
ville as a center, embracing a population of 10,988,945, and taking in large sections of 
the wheat, corn, tobacco, cotton, coal and iron belts with a net work of railroads in all 
directions. This excursion territory of Louisville is but a day's journey from its re- 
motest point to the Southern Exposition, but it presents every requirement that is 
known to the manufacturer. It is this radiating diversity of want that made the Ex- 
position of 1883 the best selling exhibition ever known to exhibitors. 

The Southern Exposition of 1883 was the most profitable to exhibitors of any exhi- 
bition ever held. P'or example : of 600 car loads of machinery from the Eastern States 
less than 100 went back, the articles having all been sold during the Exhibiton^ 

For particulars, address 

BENNETT H. YOUNG, President J. M. WRIGHT, General Manager. 




IMPROVED THILL COUPLING. 

Invented by Chas. E. Struck. The clip in Its construc- 
tion has a band to turn and clamp on axle, with bar, a 
sit)t in Inside cheek or Iujet, a steel pin securely fastened 
across lugs. The shaft or Thill iron is eccentric, a slot 
crosswise through same. When placed in position for 
use is secured on pen in clip by a key, making a solid 
Joint and an absolute safety. When driving anti-rattler 
affixed in side of Thill iron of durable material, one 
movement attaches and detaches Thills from vehicle ; 
safety strap connected. Simple, durable, and neat de- 
sign. United States sale of patent, or royalty terms. 
Address Patentee, care of J. M. QUIMBY & CO., Coach 
and Carriage Builders, 886 Broad Street, Newark, N. J. 



l/ARIPriPPI F Palnlew «we cure. Book free 
W/tniUUUI-LiCi CivUle Agency, 160 Fulton St., M. Tj 




& WHISKY HABITS 

cured with Double 
Chloride of Gold. We 
challenge investiga- 
tion. 10,000 Cures. 
Books free. The 

Leslie E.Keeley CO. 

DWIQHT, IIiU 



OPIUM 



Hlorphtiie II»1iIt€ar«d In 10 
to 20 days. Noi»ay till Cared. 

Db. J. Stephens, Lebanon. Ohio. 



THE SCIENCE OF LIFE. ONLY 1$ 

BY MAIL POSTPAID. 




KNOW THYSELF.. 

A Great Medical Work on Manhood 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, Errors of Youth, and the untold 
miseries resulting from indiscretion or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which Is invaluable. So found by the author,whose 
experience for 23 years Is such as probably never before 
f el I to the lot of any physician. 300 pages, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mall, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the Mational Medical Association, to the 
oflacers of which he refers. 

The Science of Life should be read by the young for 
instruction and by the afflicted for relief. It will bene- 
fit &\\.— London Lancet. 

I* There is no member of society to whom The Science 
of Life will not be useful, whether youth, parent, guar- 
dian, instructor, or clergyman.— ^raonawt. 

Address the l^eabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulfinch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that U C A I have 
baffled the skiii of all other physicians 11 L H L a 
specialty. Such treated successfully TUVCCI C 
without an Instance of failure. Mention I ffl I O C Lr 
this paper. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific Amkbican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
iignments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
mUNN & CO., SoUeitors of Patentu, 
861 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets. 
Washington, D. C. 



VOLTA ELECTRIC INDUCTIOK— AN 

Interesting paper by Willoughby Smith, descriptive of 
some of the most important results obtained by him In 
his recent Investigations of the phenomena of Induc- 
tion. II lustrated with twelve figures. Contained in Sci- 
entific American Supplement .No. 417. Price 10 
cents. To be had at this office and from all newsdealers. 




POIilSHTNG HEAD. 

Stands 6 in. high. Spindle 9x5^, fs 
threaded nnd tapered for Brush, 
^u±i, and other Polishing Wheels. One 
end Is fitted for Emery Grinding Wheels, 
Saws, and Drills. It is a marvel and worth 
thrice the prie. Sent prepaid in U. S. for 
$2. JOHN WILKINSON COy Mfrs., 68 & 
70 Wabash Av., Chicago, 111. Send 2 cents 
for catalogue of Fine Tools, Saws, etc. 
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SEWER GAS AND ITS DANGERS.— A 

paper by G. W. McCaskey, M.B., presenting the most 
important evidence that bears upon the subject of the 
nernicious influences of sewage emanations. Contained 
InSciKNTiFic Ami*;rican SrTPPT>nMENT,No. 41 S. Price 
10 cents. To he had at this office and from all news- 
dealers. 



HOLLAND & THOMPSON, 

iiiy River Street, Troy, N. Y. 

Manufacturers of the Holland Boiler for heating build- 
fngs of all kinds with steam. Plans and specifications fur- 
nished by a competent engineer of 20 years' experience. 



One Horse Power 



SEND FOR^ 
.CATALOGUE ANlP ^_ 
Ff\E|Ef^EHCES To^ 



A.H.SHlPMAN??l'J5?J4«i 




The celebrated Shap- 
ley Portable, Vertical 
and Horizontal Auto- 
matic cut-off Engines, 
with Sparkles i^oil- 
ers, save a third to a 
half in fuel and water 
over slide valve en 
glnes. The easiest 
runnincr engine made. 
Shapley & Wells, 
Binghamton, N. Y, 
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ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOB 

Dwellings & Country Seats 

Simplest! Cheapest? Eco- 
nomical I Absolutely Safe ! 

Delamater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortlnndt Street, 
New York, U. S. A., 

And 40 Dearborn St., 
Chicago, 111. 



MILLIONSMK 



SOLD!.""' 



I new and 
"useful. What have 
' you got? Describe fully or send 
sample prepaid. I keep 15 travelers eonstantly ostabllshing 
CoDBty agents and can sell any good thing fast. This 1 s your 
<^hance. GEO. P> BENT»91Jaeli:sonSt.,Ohica£:o. 



'Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Cups for liocomotive, 
Marine and Stationary 
Ensfine Cylinders, under 
the Seibert and lilates 
Patents, with Si^ht Feed. 

TAKE NOTICE. 
j|E The "Sight Feed" is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
, United States Circuit Court, Dis- 
' trict of Massachusetts, Feb. 23, '82. 
All parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cup Co., 
53 Oliver Street, Boston, Mass. 




! IMPROVED HOOT BEER. Pack- 
age, 25c. Makes 5 gallons of a delicious 
sparkling and wholesale bevei'age. 

Sold by all Druggists, or sent by mail on 

receipt of 35c. C. E. Hires, 48 JS. Del. Ave., Fhila., Pa. 
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NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
oflttce of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the i>aper. 

Address 

MUNN & CO., 

Publishers Scientific American 



Polytechnic Institute, 

-' TERRE HAUTE, IND. 

A School of Engineering; Manufacturing Machine 
Shops. Entrance Examinations June 26 and Sept. 16. 
Address Pres't CHAS. O. THOMPSON. 
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A GERMAN CHEMIST, since many years chem- 
ical manager of Soda Manufactories, " the manufactur- 
ing of soda on the Ammoniac and Leb:anc's system be- 
ing his specialty," is desirous of meeting with capitalists 
wishing to start such works, or owners requiring a prac- 
tical manager. Highest references given and required. 
Address B. WBSTERMANN & CO., Box 2306, New York. 




WITllERBY, RUGG & RICHARDSON. Manufacturers 
of Patent vvood Working iVlachinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 




Cities, Towns, and Manufactories 

Supplied by Green & Shaw 
PATENT TUBE AND GANG WELL SYSTEM. 

m. D. Andrews & Bro., 233 Broadway, N. Y. 

Infringers of above patents will be prosecuted. 



Steel Castings 

From 5i to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,000 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings Send for 
circular and price list. 

CHESTER STEET. CASTINGS .CO., 

407 Library St., Philadelphia, Pa. 




OTTO EAS ENGINE ove/^ lo.ooo in use 

WOF^KS WITHOUT ENCINEEf\ OK BOILEf^, STEAM COAL OR, ASH . STAf\TS AT ONCE AND IS 

FKtE OF DANCER, Flf\E OR EXPLOSION. 1 to 25 HORSE POWER, SCHLEICHER SCHUMM & CO 

47 DEY ST. NEW YORK. 214 RANDOLPH ^-^ CHICAGO .33d & walnut ST5 Philadelphia 
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IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S.TOWNSEND, Gen, Agt.,22CortlandSt.,9Dey St»i 
COOKE & CO., Selling Agrts., 22 Cortland Street. 
J AS. BEQGS & CO., Sellingr Agrts. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 



WATCHMAKERS. 

Before huylng, see the Whltcomb Lathe and tbe Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 



BISMARCK BRIDGE OVER THE Mis- 
souri River.— A very full account, embracing a descrip- 
tion of the control and rectification of the river, details 
of the sub- and super-structure, and method of con- 
structing the approaches. Illustrated with eleven en- 
gravings, giving end and side views of the bridge, sec- 
tions, plan and alignment, caissons, air lock, and masonry 
of the piers. Contained in Scien tip jc American Sup- 
plement. No. 41 8. Price 10 cents. To be had at this 
office and from all newsdealers. 




The "Duc"Buckei 

Made of Steel. 

POR 

ELEVATOR BELTS 
1,500,000 in Use. 

—Prices Greatly Reduced.— 
Send for circular to IRON CliAD M'F'G CO., 

aa CI IfT Street, IsTew Yorls. 



ANCIENT GLACIATION IN NORTH 

America.— A paper by Dr. John S. Newberry, presenting 
the evidences in regard to glaciation in North America 
In geological times, and showing the bearing that they 
have on the theory of an Ice period. Contained in Sci- 
ENTiPic American supplement. No. 419. Price 10 
cents. To be had at this office and from all newsdealers. 




NATIONALTOOLCO., 

"manufacturers of 
MACHINISTS TOOLS. 

WILLI AM SPORT PA. - 
PLANERS A SPECIALTY.. 



LARGE IRON PIPES— INTERESTING 

description of the method of manufacturing large cast 
iron pipes as prpcticed at the Widnes Foundry, near 
liiverpool, Eng. Illustrated with full-page engraving 
and three figures in the text. Contained in Sci entipio 
Ameimcak Supplem ent, No. 419. Price 10 cents. To 
be had at this office and from all newsdealers. 



WANTED— Patented articles to manufacture on roy- 
alty, or would buy outright if satisfactory. Send 
full particulars to Manufacturer, Box 1089, Pittsburgh 




$.^ ii\ ^9 fi P^rdsij at home. Samples worth $5 free. 
tf LU tH^'^vAddressSTiNSON&CcPortland.Maiue. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad. 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former Includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENCilliAND.- The new English law, which went into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain <m very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER CDUNTIMES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Gennany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of thibty-eight years has enabled 
the publishers of The Scientific Ainiehican to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MTJNN «fc CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, N 5w York. 

Branch Office, cor. P and 7th Streets, opposite Patent 
Office* Washington, D. C. 
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Inside Pagre, each insertion - . 
Back Patfe, eiicli insertion - ■ 



■ 75 (•♦*nts a line. 
• $1.00 a line. 



(About eight words to a line.) 

Enqramngs may head advertisemmts at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 





The Rider Hot Air 

COMPRESSION 

PUMPIN6 EHGINE 

IMPROVED. 

For Residences or Institutions, 
Absolutely Safe. 

Any house servant can run it. Has 
a record of nine years. Send lor 
"Catalogue E." 

S-^-STEI^ cSc CO., 
34 Dey St., N. Y. City. 
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A.A.GRIFFING IRON CO 
STEAM HEATING J\PP4f at w 

SOLE MANUFACTURERS' 

BUNDY STEAM l?ADIATOR 

750 COMMUNIPAW AVE, 
' JERSEY CITY, NJ. 



TFI CCOODCQ Spectacles, Barometers, Thermometer a 
CLCOUUiCO Photographic Outfits for Amateurs 
Overa GUisses, Microsccypes. W. H. WALiMSLEY 
«fc CO., successors to R. & J. BECK, Philadelphia. 
B3g*Illustrated Price List free to any address. 



FRICTION CLUTCH 

Pulleys and Cut-ofTCouplings. 

JAS. HUNTER & SON, North Adams, Mass. 
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i'OLD ROLLED 

^ SHAFTING. 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it nndouhtedly the most economical. 
We are also the sole manufacturers of the Celkbrati<;d 
Colli ns' Pat.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, Limited, 
Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
iW stocks of this shafting in store and for sale by 
FULLER, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 



H.W.JOHI(S^ 

UQUID PAINTS. 

ROOFING, 

Fire-proof Biailding DFelt, 

Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Mill Board, Gasicetf, Siicatliings, 
Fire*proof Coatings, Cement, &c» 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York. 

170 N. 4th St., Phila. 45 TrankUn St., Ohioago. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BllOWN, 43 Park Place, New York. 





A NEW LIFTING AND NON- 
1.1FT1NG INJECTOR. 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 
Patent <Mlcr», Lu- 
bricators, etc. 

NATHAN MANUFACTURING COMPANY, 

Send ibr catalogue. 92 &, 94 Liberty St., New York. 





James Boyd, Philadelphia, Pa. 
Williamson & Cassedy, Phila. Pa 
Rees, Shook & Co., Pittsburg, Pa. 
Joseph Sharp, Cincinnati. Ohio. 
Weir & Craig, Minneapolis, Minn. 
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TheBest in the World. 

o^^e make the Best Packing that can be made regardless 

''Ngt. Users will sustain us by calling for the *' JBN- 

A^ANDARD PACKING." 

^ >» /Trade Mark "is stamped on every sheet. None 

ne unless so stamped. 8^" Send for Price List " B." 

JENKINS BROS., 

1 J ohn Street, N. Y. 79 Kilby Street, Boston. 

E. R. Hall & Co., St. Louis, Mo. 

, . , Ky. English Brothers, Kansas City, Mo. 

. orks Co., Marinette,Wls. J. P. Donaldson & Co.,Detroit,Mich. 



,>. ^CNTS . 

/>e^ N^ Ryan, Louisville, K; 



>,^ (Cye, Chicago, 111. 
t^e ivjn, Cleveland, O. 

4? 5^ 



Hendrie & Bolthoff M'f 'g Co., Denver, (JoL 
Dunham, Carrigan & Co., San Francisco, Cal 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli W. Blake, June 15th. 1858, togeth- 
er with New and Valuable Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

^ ^FARREL, FOUNDltY AND MACHINE CO., Manufrs., Ansonia, Conn. 

COPEL.AND & BACON, Agents, New Yoik. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and liargrest Manufacturers of the Original 

SOIL.II> "XrXTXjOjSLlSriTES 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standardBEliTING, PACKING, and HOSE. Address 

NEW YORK BELTIKG AND PACKING CO., 

Nos. 13 & 15 Park Row, opp. Astor House, New York. 




Emery Wheel. 
John H. Cheevbr, Treas. 



gRAS^ TORRiNGTON — CONN 'yy/lR^ 
, J^^oc R MATERIALS FOR METALLIC . AND 

•"^'^"^«4MM^^,^,"- ■r^^PC.lAV.T^ BLANKS 



IN SHEETS'^'^MOnitiON 



NEW YORK SHELLAC CO., 

Importers and Johbers of all grades of 

SHELLAC. 

(Old stand of Halsey & Allen.) 

9 Burling Slip, NEW YORK. 

W. F. ARMSTONG, I A o-Pn+« 

F, F.McClintock, 5 ^sents. 



Direct correspondence 
solicited. 




GASKILL'S STEAM PUMPS, 

AND 

GASKILL'S HIGH DUTY PUMPING ENGINES. 

For public water supply. Manufactured by 

THE HOLLY MFG. CO., L.ockport, N. Y. 



POINTERS for Users of SteamPumps. 
Tan Duzen's Patent Steam Pump 

I Hot or Cold, ) Ts 
Can Pump < Sandy or Impure > T3ifflj;fo*,+ 
( Wateror Liquids. ) *^™cient. 
Has no movinsr parts, consequently no 
wear, no repairs . no trouble. Purchas ers 
assume no rislcs, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN «& TIFT, Cincinnati, O. 




.^ lU^j/' ' Uri^ A SPECIALTY Br^^r^"^^ I 
--=^^^ JOHN GREENWOOD ScCO. 

ROCHESTER N.Y. 



Leffel Water Wheels, 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHLET FOE 1883 
Sent free to those interested. 

JAMES LEFFEL & CO., 

Springiield, Ohio. 
110 Liberty St., N. Y. City. 




Rubber Stamps. Best made. Immense Catalogue 
free to Agents. G. A. Harper Mfg. Co., Cleveland, O. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 

PROVIDENCE, R. I. 




KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 



DOUBLE TUBE. 




WILL LIFT HOT WATER. 
f^ -Brar « POSITIVE ACTION GUARANTEED UNDER 

'^^ ^ ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 



Philada.,12th & Thompson Sts. 
Boston, 61 Oliver St. 
Augusta, Ga., 1026 Fenwick St. 
San Francisco, Cal., *^ Califor- 
nia Street. 



Denver, Col., 438 Blake 
Street. 

Chicago, 111., 204 Lake St. 

New York, N. Y., 109 Lib- 
erty St. 






30 to 300 Horse Power. 

Send for Illastrated Circular and Reference List. 

STATE THE HORSE POWER REQUIRED, 

AND 

ASK OUR PRICES! 

■Especially adapted to Direct Connection to Shafting 

and Machmerjr, and as a Relay to Deficient 

Water Power. 

THE WESTINGHOUSE MACHINE CO., 

PITTSBURG PA. 

Address, if more f 94 Liberty St., New York, 
convenient, our^ 14Soutl>.CaB«iSt., Chigag?©, 
Branch Offices: ( 401 Elm St., Dallas, Tkxas. 





COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE POPE M'F'G CO., 

697 Washington St., Boston, Mass. 



Print Kour Own Oarils^f!' 

with our $3 Printing Press. Larger sizes 
for circulars, etc., $8 to $75. For young 
or old, business or pleasure. Everything 
easy, printed directions. Send two stamps 

for CataJogue of Presses, Type, Cards, 

etc,, to the factory. Kelsey & Co., Meriden, Ct. 
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VAPORATING FRUIT 



Full treatise on improved 

methods, yields, profits, prices 
and general statistics, FicEE. 

AMERICAN MAN'F'G CO. 

"BOX E," WAYNESBORO, PA. 




IT PA\S to sell our Rubber Stamps. Free catalogue 
^H^^H to Agents. FOLJAMBE & Co., Cleveland, O 



ts TELEREMA< 

"A SATISFACTORY. SUBSTITUTE- 

-i FOR.THE TELEPHONE c- ^^~^_:?- r 



' ^ C1RCUL^R 



ROOKS ON BUILDING, PAINTING, 

^^Decoratinsr, etc. For 1883 eighty-eight page illus- 
trated Catalogue, address. Inclosing three 3-cent stamps, 
WM. T. COMSTOCK, 6 Astor Place, New York. 



Pressss 



For Cider, Lard, Tallow, Cotton Seed and 
Paraffine Oils,Cloth and I 'aper Baling, Leath- 
er Belting, and Book Binding. JSooiner & 
Boscliert Press Co., Syracuse, N. Y. 



BARNES' 

iPatent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
sh op Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws,Formers, 
Mortisers. Tenoners, 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F. & JOHN BARN ES, 
No. 1999 Main St., liockford. III. 




Providence, R. I. (Park St.), Six minutes' walk West from station. 
Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 
Manual. B J.W.HHI M«E. Price $1.25. 



Cornell University. 

OOUBSES IN 

Electrical Engineering^ 
Mechanical Engineering^ 
Civil Engineering 

and Architecture. 

Entrance Examinations Beffin at 9 A. M., June 
16 and Sept. 16 1884. 

For the UNIVERSITY REGISTER, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free scho- 
larships, etc., and for special information, apply to 
THE TREASURER OF CORNELL UNIVeRSITY, 
Ithaca, N. Y. 



THE BOSTON WRENCH. 

Made entirely o! 

steel. 
STRONGEST 

WRENCH 
in the Market. 
For square nuts, pipes, or any shaped article. Mechan- 
ics, farmers, manufacturers, and householders try them. 
They are cheap and ahead of everything. 
JENKINS BROS., Agents, BOSTON vyRENCH CO., 
71 John St., N.Y. 32 Charlestown St, , Boston, Mass. 





SPEAKING TELEPHONES. 

THE AMERICAIV BELL TELEPHONE COMPANY, 

W. H. FORBES, W. R. Driver, Theo. N. Vail, 
President. Treasv/rer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spolcen, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to he the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, antf Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apolication. 

Address all communications to the 
AMERICAN IJEI.l. TEI.KPHONE COMPANY, 
95 l>lilk Street, Roston, Mass. 
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FOR 1884. 
The Olost Popular Scientific Paper iu tlie World. 

Only S3.*/20 a Year, incliidlnff postaffe. Weekly. 
5'^ Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientipio 
AMERICAN a popular restmie of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoi<llng as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of thiec <loIIars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of Jive subscribera 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars bv 
the publishers. 

The safest way to remit Is by Postal Order, Draft, ov 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

HivdlTJXTl^ ^ CO., 

361 Broadway New York. 

To Koreisrn Subscribers.- Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American ani Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne n York. 



PRINTIIVG INKS. 

^pHE "Scientific American" is printed with CHAS. 
± ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Phila., and 47 Rose St., opp. Duane St., K. Y. 



